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ADVERTISEMENT.

L

Tue Essays, entitled the “Boranist,” which
are here collected in one volume, appeared first in
the Monthly Anthology, printed in Boston in the
summer of 1804; and were continued, from time
to time, in a series of numbers, down to 1808.
Their appearance was occasioned by the following
circumstances : the gentleman who commenced the
Monthly Anthology in 1803, had been a medical
pupil, under the particular instruction of the au-
thor, and made frequent applications to be allowed
to publish, in his new work, certain portions of the
Lestures on Natural History, which had been giv-
en in the University of Cambridge ever since the
year 1788 ; and which this editor of the Anthology,
and some other pupils, had preserved in their notes.
The author, not being willing to trust entirely to
their discretion in the selection, nor to their par-

tiality in the phrascology, made, in the year follow-


















PREFACE. xi

tion had no fixed and determinate ideas on the sub-
ject. To be able to pronounce, at first sight, the
name of each mineral, to distinguish one genus of
plants from another, and to discriminate stuffed
animals in a museum, were, it seems, enough to
entitle a man to be considered a Natural Histo-
rian ; when, at the same time, he perhaps knew
nothing of the anatomy of a seed, and of its grad-
ual development into a perfect plant and flower,
producing again a seed, or epitome of its parent,
capable of gencrating its kind forever.

That profound Natural Historian €. Bonnet of
Geneva exclaims, *“ what ought we to think of those
boasted Nomenclators, or of that which they pre-
sume to give us for the System of Nuture? It 13
like a scholar undertaking to compile an index to a
large folio volume, of which he has only read the
title, and first pages. I do not mean to censure the
writers of Dictionaries : they endeavour to reduce
our knowledge to order; but I afirm, that consid-
ered simply, they will never make any great discov-
eries. I should have a greater esteem for a good
treatise on a single insect, than for a whole insecto-
logical dictionary : because definitions and divis-
ions are not history; and people too easily per-
suade themselves that they understand history, when
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atomy of an egg, is able to trace its evolutions into
a perfect animal, and thence through all its succes-
sive stages to its acme, or perfection ; and so in
like manner, of a vegetable from a seed.

Is there not then a distinction, in the very nature
of things, between a mere describer of what Ad-
dison calls * the shell of the world,”” and “ the
world of life 2 There appears to be as much dif-
ference between the nomenclator of a museum of
natural bodies, and a natural historian, that is an
historiographer of the economy of nature, as there
is between the mere anatomist, or disscctor of the
human body, and its physiologist.

Passing from Natural History in general to one
of its branches, may we not ask if the like confined
notion of Botany does not prevail ? To know the
name of a plant, and to be able to ascertain its place
in the Linnzan system, is, in the opinion of many,
to be a botanist ; although such a person may be
entirely unacquainted with its anatomy, or organic
structure, and ignorant of its peculiar, or medicinal
qualities ; as well as of the nature of its food, and
the means of its nourishment ; yet these are the
things which principally govern its nature.

It is of importance however that one universal
language should be adopted by botanists ; but it is
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to all bodies, but he is compelled to investigate also
that efficient cause, or moving principle which asso-
ciates these elements ; and which employs them
when associated, according to their various and pe-
culiar characters. Within this wide view of Nature,
its historian discovers, or imagines that he discovers
a division of things, which he calls the Tures
Kinepous of Nuture, namely---the Mineral, the
Vegetahle, and the Animal. One of them only at-
tracts our attention, at this time, viz. the Vegetable.

We wish to give to the term Botany a wider
scope than is generally allowed to it. We would
define Botany to be that branch of Natural History
which teaches the anatomy, physiology, and econo-
my of vegetables.

Some of the leading principles of this charming
science we mean to extend through a series of
monthly essays; but in an order a little different
from that found in books. We shall give our doc-
trine a dress partaking more of the popular, than of
the scientific garb ; as much of the former, as not
to disguise this beautiful handmaid of Medicine ;
and yet not so divested of the latter, as to displease
the eye of the most rigid disciple of the Linnzan
school.  We avow Linyzvs to be®our lawful
chict; and his Philosophia Botanica our rallying
point and standard. In acknowledging him our
teacher and leader in the field of Botany, we wish
to refer the learned reader to his admirable writings
for the reasons of this our attachment,

3
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is agreeable to truth may be inferred from consult.

in the best authors on Botany : thus the illustrious £ = -
Boerhaave defines a plant to be a hydraulic body,
containing vessels, replete with different juices, by
means of which it derives the matter of its nutri-

ment and growth; to which he might have added,
possessing the power of producing its kind forever

by seed.

Although agriculture and gardening are of
prime importance to civilized man, they have con-
tinued to be only arts, consisting of detached facts,
and vague opinions, without a true history to con-
nect them. And the first step towards giving Bot.
any the stability of a science is to submit a plant to
anatomical investigation, as we do animals; that
being, says Dr. A. Hunter, the only rational meth-
od of arriving at any certainty concerning the laws
of the vegetable economy ; and without it, agricul-
ture, that useful, important, and honourable profes.
sion, must ever remain a vague and uncertain study.

In teaching Botany, different authors have adopted
different plans, Some begin with a description of
the leaf; then of the stem ; next the flower: after-
wards the fruit, strictly so called, and lastly the sced.
Others commence with the flower, then they des-
cribe the fruit and seed conjunctly, and lastly the
root. We shall pursue a different order.  We shall
begin with describing a seed; after demonstrating
its structure, we shall show that every seed contains,
under several membranes, the future plant in minia-
ture. ‘There we may see by the help of a micro-
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that chain is frequently broken by the wars of men,
and by the wars of the elements; while agriculture
gives us the staff of life, and the chief support of our
independence.

CommercE is congenial to all of us who sojourn
near the sea; and is indeed the grand source of
wealth, comfort and power ; but with riches, com-
meree, too often, imports effeminating luxuries ;
wiereas agriculture is an athletie task, kindly im-
posed upon man, by a beneficent CrRe ATOR, as the
best means of preserving his health and his innocence.

Now the ground-work of this salutiferous and hon-
orable profession is the science of Botany, in the
enlarged sense, which we have given to this branch
of Natural History.

It may perhaps be said that this branch of knowl-
edge has not been neglected among us; and that the
sceds of it, at least, were sown, sixteen years since,
at Cambridge.*—Be it so—Their growth has nev-
ertheless been slow. Whether this has been owing
to the soil, or the cultivator, we leave to the investi-
gation of others ; observing only, that a private in-

® At a Meeting of the President and Fellows of Harvard College,
April 29, 1788,

Voted, that Dr. Waterhouse deliver annually a course of Lectures on
Natural History to such students as shall obtain permission, under the
hands of their Parents or Guardians to attend; for each of whieh stu-
dents he shall receive one Guinea, to be charged in their quarter bills.

JOSEPH WILLARD, President,

This Vote concurred by the Overseers, May 8, 1788,

S. HOWARD, Secretary.
The history of the progress and termination of these Lectures at Cam-
bridge will soon be given to the public.
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Natural History should be treated in Lectures in a
general way, mixed with reasonings. The mere
narrative of detached fucts, and concise description
of a plant, animal or mineral, is indeed as tedious
to the aspiring youth as it is useless. It is the
qualities and economy of the plant; the instincts,
powers and ficulties of the animal ; and the virtues
and uses of the mineral that constitute that code of
knowledge which is so useful and ornamental to ev-
ery gentleman in his passage through life.  Instead
of trammelling the minds of young people, and
cramping inquiry by engaging in disputes about
classifications and systems, so called, let us rather
study the accordance, relationship, and conformity,
which the different objects bear to one another, and
to ourselves. 'The construction of the Temple is
impeded by disputes about the ladders and the scaf-
folds.

Some complain that the science of Botany is in-
cumbered, and overloaded with technical terms. Our
great master Lin~ £us wrote in Latin. Sometimes
he gives generic names compounded of two entire
Latin words; but he uses commonly, such com-
pound words in the Greek language, as are more
expressive as well as more beautiful. Beginners are
sometimes daunted by this terrific style. They
are apt to conclude that good sense has not fair play
when thus oppressed by hard words. They do not
perhaps know that Lan~.£vus has simplified the bo-
tanical language of his predecessors. Before his day,
we had Hydrophyllocarpodendron, and Stachyarpo-
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Oumne vivum ex ovo ; per consequens etiam wvegetabilia ; querum Semina 158 OVA
decet eorum Finiy, robolem parentibus conformem producens.
Linnxus, Philos. Botanica.

Every living thing derives its origin from an Esc, and consequently
vegetables, whose seeds are Eccs: this appears, by their producing off-
spring, similar to the parent plant.

I~ describing a Plant, we shall adopt a different
order, from that commonly pursued by botanists.
We deem it more agreeable to the laws of botanic-
al philosophy, to begin with the description of a seed;
and to trace its gradual development into a perfect
plant, producing seed again, than to reverse this
procedure, as is commonly done, by treating of the
seed last.

A seed of aplant and an egg of a bird are so
analogous in their structure and economy, that we
may, without impropriety, use the same term for
either. By a seed then we mean an organized particle,
produced by a plant, or animal, from which new
plants, and new animals are generated. All seeds of
plants and all eggs of animals have essentially the
same structure, and the same mode of development.

A perfect, or fecundated hen’s egg is an organiz.
ed body, pervaded by vessels, and endowed with that
humble portion of life, or capability of living, which,
in the scale of vitality, we denote by the term excita-
bility ; and is replete with a moveable fluid, and in-

4
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the plant. The embryo plant lies ina sleeping state,
though alive ; but exerts not its life, until it is put
in proper circumstances, which proper circumstan-
ces are moisture, heat, and some exposure to the
influence of the air. |

Every seed of a vegetable, and every egg of an an-
imal hitherto examined, are in structure essentially
the same. To grow, that is, to nourish itself, by
changing a foreign matter into its own substance, and
to continue its kind, is the end and aim of every liv-
ing organized body. Let us examine the sced of
a vegetible, that we may see how fur such a body is
ad ipted to effect these important purposes. The
Windsor bean, or, as we call it in this country, the
Einglish-bean, from its size and shape, affords us the
fairest example.  If, when such a bean is fully ripe,
you cut through its membranes lengthwise, in the
direction of the eve, Ailum, or little scar, it will nat.
urally separate into hulves. Simple maceration
will have the same effect without cutting.  These
smooth and equal parts of the bean are called gseed-
lobes by gardeners, and cotyledons by botanists, Of
those seeds, that we use for iood, they form the more
farinaceous or nutritive part: thus in wheat, rye,
and Indian-corn, they form the meal, while the in.
vesting membranes form the bran,

The most important part of the seed is the em.
bryo; and the most important part of the embryo
.15 the corculum, or little heart, punctum viwe, or
speck of life ; because at this point in the hen’s cgg
the first pulsation of life is discovered ; but in the
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earth ; then these two protecting leaves drop off and
decay.  And now the little, erect plant, depends,
like the just born infunt, on a new principle for its
future existence.

From what has been said, it is apparent, that
when a hen’s-egg is alive,‘it is fit to be eaten; but
if killed, whether by too much heat, or by too great
cold, or by violent concussion, or by being sat upon
by the bird, and then abandoned, it soon becomes
rotten. So in like manner a seed, though kept sev-
eral years, is not a dead substance, like a pebble or
a pearl ; but is a body regularly organized, and ar-
ranged harmoniously into a system of vessels, glands,
and membranes; and it is moreover, like a pro.
lific egg, alive, or at least, in a state, or fitness to be
acted upon by certain external agents, which agents
are FIRE, AIR, and wATER.

Some seeds will retain the vegetative life a great
number of years, Indian corn has vegetated after
keeping it upwards of seventy years. We neglected
to mention, that there was a small quantity of vital air
in a sack, bladder, or partition, at the big end of every
bird’s egg; and we presume, that there is a portion
of the same kind of fluid in every seed; or it may
be oxygen in a concentrated state, which is afterwards
combined with ealoric in the process of incubation.
It appears also, that the most important, nay the essen-
tial part of that organized body denominated a seed,
is the embryo; for it is that part alone which grows
into a new plant, beginning again a new progeny.
It likewise appears, that all the other parts of the seed
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by a very gentle heat ; whereas the changes wrought
in the mineral kingdom, are commonly by a very
violent one. If we knew how a single fibre grew,
we could tell how the whole plant or animal grows;
for the bodies of both of them are only assemblages
of fibres differently formed and combined. Growth
always operates by nutrition; and nutrition incor-
porates into the fibre, external matter, or matter ta-
ken in, ab extra, and this process always requires
heat. Now all bodies in nature are imbued, sur-
rounded, and penetrated, in every way by fire, or
rather calorie, which is a better and and more expres.
sive term for that all powerful agent which trans.
forms solids into fluids, and fluids into vapour.

Although heat, or caloric, which is the fluid mat-
ter of heat, expands the egg and causes it to grow
up into a living animal: and although it agitates
and gently unfolds the plant, causing it to grow from
an acorn up to the magnificent oak, yet this query
arises naturally in the mind of the young student of
nature, what is the pabulum, or matter, which adds to
the bulk, and increases, to a certain size, the vege-
table and the animal? For it is evident that heat
only causes an absorption of a foreign matter. Nu.-
trition, or growth implies life; butin some vegeta-
bles, this life is so low in the scale of vitality as to be
almost dewn to where Nature has marked her degree
of o.

That an animal receives its pabulum or matter of
nourishment and increase from without, is known to

to every one from the irresistible calls of hunger, and
5
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forms a gummy, or rather saccharine liquid, and must
putrefy before it can become a proper food or ma-
nure.*

To reconcile the doctrine, taught by some, that
salt is the active principle in manures, it should be
remembered that putrefaction has fwo stages; that
the first converts animal and vegetable substances
intoa mucilage ; and the second converts that muci-
Iage into one or more species of salt.*

As mucilaginous substances were known to invig-
orate roots, by affording them goed nourishment, it
was natural for agriculturalists, not enlightened by
chemistry, to infer that steeping seeds in mucilagi-
nous, or oleaginous liquors would increase their pow-
ers of vegetation ; especially if a portion of nitre,
common salt, and lime were added. This opin-
ion prevailed among the antients, as we learn from
Pliny ; and is also recommended by Lord Bacon.}
A belief in the efficacy of the fructifying liquors still
prevails in many parts of Europe, notwithstanding
Duhamel in France, and Dr. A. Hunter in England,
have exposed their futility.

Dr. Hunter assures us, that he sprouted all kinds
of grain in a variety of “steeps,” so called in En-
gland ; and always found, that the radicle and germ
of the embryo plant never appeared so healthy, as
when sprouted by pure water. He tells us that he
constantly observed that steeps containing nitre, sea-

# See Count Gyllemborg's, and alse Fordyce's Elements of Agricaltuore.

t Sylva Sylvarum, art. ecrcleration of germinatisn.
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heap, were superior in goodness to the small, thin
oues, though steeped ever so carefully.

It what we have said of the office of the seed-lobes,
in our last number, be just, that the farina, or meal
of which they are com posed, is converted into milk ;
that it serves to nourish the infantile plant until its
roots are large enough to imbibe mucilaginous food
from the earth, it follows, that the vegetative pow-
ers of seed will be in proportion to the guantity of
their mealy substance.  If so, then it will remain an
estublished truth, that pLoMe seeds, placed at a just
depth, in a good soil, and at a proper season, will
never disappoint the gardener.

From the preceding doctrine it also follows, that
the food of plants, or manures, are of two kinds + the
one adds nourishment to the soil ; such as all ani-
mal, and other putrescible substances, from which
a mucilage 1s formed : the other gives no nourish-
ment to the soil; but forees it, by agitating and
preparing the nourishment already there. Hence
we see how substances, of opposite natures, con-
tribute to the growth of vegetables ;—putrescent an-
imal substances on one hind ; and lime, marle, and
plaster of Paris on the other.
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We have said that every living thing, or organ-
ized being derives its origin from an egg, or sced:
and this doctrine may be extended beyond the ob-
jects of sight.  When the Svereme CrEaTOR,
says the eloquent Count Buffon, formed the first in-
dividuals of each species of vegetables and animals,
he gave a certain dtgree of animation to what has
been called ¢ the dist of the earth ;” by infusing i in-
to it a greater, or smaller quantity of living organie
particles, or seeds, which infinitessimally small
seeds, or particles are indestructible, and common
to every organized being. These particles, or origi-
nal sceds, pass from body to body, and are equally
the cause of life, nutrition and growth. When an
organized body dies, the organic particles survive;
for death has no power over them ; but they circu-
late through the universe; pass into other beings,
producing life and nourishment. A gmwmg vege-
table receives these invisible seeds, or organic par-
ticles from the earth, from water, and from the air;
and their reception perfects the plant. A quadru-
ped receives the plant into its stomach for food;
‘when its digestive gowers destroy its vegetative life,
should any be remuining; and then the digesting
apparatus animalizes the vegetable, and gradually
converts it into the nature, and substance of the
creature.  And when this animal dies, his constitu-
ent particles fly off in vapour: these are absorbed
by the growing plant with avidity, they beng its
appropriate food ; and this absorption of putrid va-

pour causes them to grow, and to flourish ; and thus
6
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The growth of organized bodies is a mysterious
process. Philosophers who believe with Lucretuus
and Buffon, in the pre-existence of germs, or seeds,
organic particles, or molecule, denominate them
which you will, have endeavoured to sooth the im-
agination by an hypothesis. They have supposed
that these very subtle germs, or seeds of things, were
merely susceptible of life by the application of a due
degree of heat; and that they were, at the creation
of the world, dispersed universally into all parts of
this terraqueous globe, that are accessible to air, and
to light ; so that they are in the waters, as well as in
the earth. Pope refers to this theory when he says,

« See through this air, this acean, and this eorth,
All matter quick, and bursting into birth !

Wast chain of beings ! which from Gobp began——
Beast, bird, fish, incect, which no eye can see,
No glass can reach; from infinite to thee,

From thee to nothing."~-

So that the production of vegetables, or any other
organized body is only a dissemination of what be-
fore existed. They grew, or unfolded themselves
only when they fell into a proper matrix, or nidus,
adapted by nature to their support and growth.
Thus for example, if the eggs of certain insects fall
on my writing desk, they perish; because the cloth
which covers it, is not the proper nidus, or matrix
for them ; but if they are deposited on a piece of
cheese, that being their proper matrix they soon
become animated.®* This doctrine opens to our

s The earth duly moistened and warmed, is the proper matrix for the
Bean, which we selected in No. 2, as an example of all other seeds.
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that of an intelligent, and sovereign Creator and Le-
gislator of the Universe, the Almighty Director, and
merciful Controller of that never ceasing change,
or circulation, through which every thing on this
- evanescent globe is doomed to pass.

From what has been said, it appears that a seed,
the garden bean, for example, is a body regularly
orgunized, and arranged into a system of vessels,
glinds and membranes ; and that it is, in a degree,
alive ; so far at least, as to be in a state, or fitness to
be acted upon by certain external agents, which
agents are, fire, air, and water, or to speak more
correctly, a certain vivifying principle, in the air,
and in the water, called oxygen, which is the very
spirit of fire and flame. This oxygenous principle
lies in a dormant state in the hen’s egg, until it is
awakened by fire, or caloric, which combining with
it, expands, and agitates the subtle fluids, and the
very minute vessels of the egg, so that the wheel of
life begins to oscillate ; and then slowly to rotate ;
and at length, the membranes thicken and all the
parts gradually unfold themselves : the same thing
takes place in the seed, or bean, when placed in the
earth,

But we cannot advance with confidence a step far-
ther without some knowledge of the properties of the
wonderful agent rire; which alike animates and
sustains the great system of the world, and the di-
minitive system in a seed. What shall we say on
this subtile subject? Fire, or caloric, by a gentle
agitation, enlivens all entire organized bodies, and
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moreover believes that the Suw is the efficient cause
of the motions of this fluid ; and that the various
phenomena of our system, are the effects of these
motions; but the modus operandi of this anima
mundy is, like its great Author, past finding out !
Let us turn from this diflicult subject to one that
is more within the management of human abilities.
It appears from experiments that oxygen gives seeds
their first determination to germinate; just as the
same vivifying principle first excites the movements
of life ina bird’s egg. Old seeds, that would not
germinate, even in the most favorable soil and situ-
ation, have been made to vegetate, by sprinkling
the earth, in which they were planted, with water, to
which was added some oxygenated muriatic aeid.
Garden cresses, thus treated, germinated in six
hours ; while those, treated with common water,
required #/urty-six to produce the same effect. Me-
tallic oxydes, or calces of ores, and burnt clay, are
good manures, because they ubound with oxygen.#
Whoever takes an extensive view of those slow
operations that are going forward on the globe
which we inhabit, will perceive that the decay of
animals increascs the quantity of such matter as is
fitted to become the food of vegetables, and vice
versa. Calcareous earth is produced by the exuviz,
recrements, or remains of animals, especially their
shells, which shells, left at the bottom of the ocean,
* On this subject, consult Mr. Jacquin of Vienna, Homboldt, and Dar-

win. See also the experiments of Sir Francis Ford,in Philuos, Maz. 1798,
4nd Dr, Bartoa's Elements of Botany, p. 272
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Lixnvmus has not rejected the idea of certain
phiiosophers, who defined a plant to be an inverted
animal. He considers its roots as its lacteals ; the
earth as its stomach ; the trunk and branches the
bones, and the leaves its lungs.  There is, however,
- this difference between them ;—an animal is an or-
ganized body, or a kind of hydraulic machine,
nourished by roots, or syphons, or in other words the
lacteals placed within him. A plant, is in like manner,
an organized body, or kind of hydraulic machine,
nourished by means of roots, made up of lacteal ves-
scls, or syphons, placed on the outside of it. Moreo-
ver, 1s not the long cylindrical absorbent vessel,
which runs from the roots of trees up to the caudex of
cach bud, and which enters at the foot stalk of each
leaf analogous to the thoracic duct in animals ?%

Every part of a plant that is under ground is not
its root. Some vegetables, as the onion, the tulip,
and all the tribe of lilies, terminate in a large bulb.
But this bulb is not the root ; but the hybernacula,
or winter quarters of the vegetable ens. It is a sub-
terraneous bud, inclosing the embryo plant, and
protecting it from the destructive effects of frost.
The radicles, or stringy appendages, proceeding
from the bulb, as in the onion and tulip, are in fact
the roots ; because they alone contain those absorb-
ing tubes, throngh which nutriment is imbibed from
the earth. The Marquis de St. Simon, however,
cortroverts this doctrine ; and imputes the absorb-

* S5ee Bonnet's Contempl, de la Nature,
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ver with boards, or otherwise secluded from the
sun’s rays.* We shall resume this subject when
we speak of the office of the leaves in cleansing a
foul atmosphere from putrid exhalations. We must
now pursue

THE ANATOMY OF A VEGETABLE; BEING THE
EXAMINATION OF A TRUNK OF A TREE FROM

WITHOUT INWARDS.

In cutting the trunk of a tree from the circumfer-
ence to the centre, the instrument passes through
seven distinct parts in the following order :

I. The EpiDERMIS.
II. The CorTEX.
I1I. The LiBER.
IV. The ALBurnUuM.
V. The VascuLar SERIES.

VI. The Licnum.
VIL. The MepuLLA,or Pith.

Under which of these heads must we place the
Silver grain, or those bright radii which pass from
the centre to the circumference? Are these any
thing more than mechanical braces of the ligneous
part of the tree ; a sort of dovetailing to preserve the
limb from breaking into concentric circles, on suf-

* ‘This operation called bleacking, or efislation, renders plants less acrid
and is usually performed on endive and cellery.






THE BOTANIST. 59

absorb aeriform fluidities, which are needful to
the life, health, and beauty of the plant.

On removing the Epidermis,

The Cortex, or hide of the plant, as the word im-
ports, appears. This is the part known to every one
by the name of Bark. Itconsists of vessels, glands,.
and Utricles, which are little bags, or cells, inosculat-
ed, contorted, interwoven, and compacted, in such
a minner, as to render it very diflicult of demon-
stration. It is among this compounded structure
of the cortex, or bark, that the work of digestion is
performed ; and the product of this digestion is con-
veyed through the whole vegetable, till at length the
leaf and the flower, the first the lungs, the last the
face, mouth, and entrails, perfect the plant. It is in
the bark of the plant, that the medicinal virtues
principally reside. In this reticular substance are
found the oils, resins, gums, balsams, and more oc-
cult virtues, so precious to the healing art. The
Peruvian bark, and the cinnamon have stamped ce-
lebrity on this part of a vegetable.

After the bark is stripped off, we discover the
third integument, namely the Ziber ; which consists
of laminz or plates, bound together by a cellular
matter, which, when dissolved by maceration in wa-
ter, detaches these plates or coatings from ecach
other ; when they resemble the leaves of the books
of the antients; whence arose the name of liber.
The liber is softer and more juicy, than the cortex.
It grows however harder and harder, until it assumes
the quality and name of lignum or wood.
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is roused to an extraordinary action, then millions of
vessels are called into existence, and glands also,
which secrete the coagulable lymph, or matter of
organization, which is one link in the chain of reno-
vation. Or is it like the exudation that repairs the
broken shell of the snail? Or the exudation which
forms the calhis that reunites a fractured bone ?*

Between the alburnum and the wood lies a fifth
ring, or circle of vessels called the vascular series.
Its structure is simple, being a single course of
greenish vessels, lodged between two cellular mem-
branes. It terminates, says Dr. Hunter.} in the
nectaria of the flower.  Some botanists consider the
vascular series, as part of the alburnum.

The sixth part in order is the ligmum or wood,
which is the most solid part of the trunk ; apd is de-
fined by our great master to be the alburnum and
liber of the preceding year, deprived of their juice,
hardened and firmly agglutinated. The wood is
composed of concentric rings. The centre of these
circles is generally observed to be nearer the north,
than the south side of the tree.

On examining a transverse section of a trunk, or
large limb of a tree, an oak for example, we can gen-
crally observe, that the interior rings are harder
than the exterior. It is a prevalent opinion, that
one of these rings is added every year, and that, re.
garding the number of circles, we can ascertain
the age of the tree. Some have ventured to deny

* See Smith’s Botany. + Philosoph. Botanic.






THE BOTANIST. 63

not be like the most subtle parts of the brain of an-
imals, the vessels of which elude the sharpest sight,
by reason of their exility 2 In plants, which have
hollow stems, the tube is lined with pith.

Linnzwus attributes great importance to the pith,
and asserts, after Bradley, that it gives birth to the
buds. Some botanists of the first rank believe, that
the pith is, ina plant, what the brain and spinal-mar-
row are in the inferior order of animals. The pith,
says Darwin, appears to be the first or most essential
rudiments of the new plant, like the brain, spinal-
marrow, and medulla oblongata, which is the first
visible part of the figure of every animal feetus from
the tadpole to mankind. It scems however that
the pith is not essential, or absolutely necessary to
vegetation, as we often observe trees to live and
thrive without it.* The guaicum or lignum vitz, it
is said, has no pith. If the pith be the brain of a
tree, may it not be with some trees as with some
animals, in which the brain is not confined to the
head, but spread all over them, as in the earth worm
and polypus, the parts of which, though cut in piec-
es, live and become entire animals ? Some animals,
like some vegetables, are more vivacious than
others. A tortoise will live and crawl several days
alter decapitation ; because his body is replete with
ganglions, which are subordinate brains, having an
lnnate energy independent in some measure of the

*If Forsytb’s book had not come forth under such uncommonly high

sanction, we in America should have been disposed to doubt some of his
accouats uf the restoration of decaved trees,
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tables, when they are not sufficiently supplied with
chyliferous nutriment.®

The air vessels are called traches from their re-
semblance to the respiratory organs of insects.
They are found in the wood and in the alburnum,
but not in the bark. In order to detect them, you
must take a young branch of a vine, and clear away
the bark, and then break it by drawing the two ex-
tremities in opposite directions, when the air vessels
may be seen in the form of small corkscrews. Sce
engraved representations of them in Grew’s Jnato-
my of Plants, and Darwin’s Phytologia.

These trachez or air vessels carry other fluids be-
side air. Darwin says they are absorbent vessels of
the adult vegetable, and the wmbilical onesof the
embryon bud.

As to the absorbent, the exeretory, and the secre-
tory vessels, we shall speak of them when we de-
scribe the leaves.

To the foregoing description of the parts of a
plant should be added that which contemplates it as
a whole. Linneus, in some measure helps us to
that view of it when he says, that the cortex of the
flower terminates in the catyx; the fiber in the
PETALS or painted leaves; the lignum in the sTaM-
inA; the vascular series in the NEcTARIA; and
the pith in the sgEDs.

It is very difficult to convey a clear idea of these
different parts of a plant; we would therefore refer

* See Chaptal's Chemistry, Vol. 2.
9
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we have begun to construct microscopes ; by whose
magical powers men have sometimes called things
that are not into existence, as well as established
the existence of others that were doubtful.

THE BOTANIST.
Ne, VI,

SevERraL Philosophers distinguished for sagacity
and industry, have devoted a considerable portion
of their lives to the examination of the structure of
plants, and to the study of the process of vegetation ;
yet the subtile organization of vegetables has bai-
fled their sight, though armed with the microscope ;
and the laws of vegetation have been but imperfect-
ly explored. Who has been able to discriminate
that peculiar organization in each kind of plant which
gives the specific medicinal quality to each 2 If mat-
ter, considered as mere matter, give not the peculiar
qualities to bodies, they must result from the differ-
ent arrangement of the same matter in different vege-
tables. It is from the different modification of veg-
etable matter, which produces those various and op-
posite qualities, observable in two plants growing in
the same bed of a garden, and breathing the same
air, and which produces both bread and poison out
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Turning from these things* let us examine some,
other objects of more importance, viz.

THE BUDS.

A Bub is a protuberance, hard body, or pointed
button, being a compendium, or epitome of its pa-
rent plant, jutting out from its stem or branches. A
bud is composed externally of scales, which are
elongations of the inner bark. It is commonly cov-
ered with a resinous varnish, to protect it from cold,
insects, and moisture ; and it contains the rudiments
of the leaves, or flawer, or both, which are to be ex-
panded, or exfoliated the following year. Buds are
called by Vircir gemme. As many plants have
no buds ; and some that have are divested of them
when removed from cold to warm climates, it is ev-
ident that the buds are not parts essential to a vege-
table. They are however so very common in these
northern states, that our Flore would appear awk-
ward without her gems. Of the arborescent plants
growing among us, which have no buds, all of them
have been brought from warm climates, as the
orange, lemon, acacias, geraniums, the oleander and
guiacum.

* The branch of an oak is called ramws ; and a twig of that branch rame-
fus ; but what is the discriminating term for the huge trunk of any tree

which rising from the root supports them all? Can it be arranged prop»
erly under either of these seven heads?
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if he used the leaf-buds. An accurate knowledge
of these things will tend to explode the vague terms
of ““barren buds,” and “fertile buds.” Another
illustration of our former assertion, that anatomical
wvestigation is the only certain, and rational meth-
od of arriving at certainty in the laws of vegetation.

By the term FoL1aTI0N, botanists mean the com-
Plication, or folded state of the leaves, while con-
cealed within the buds. This intricate and compli-
catedsstructure, was first evolved and displaved by
our great master Linn£vs; who has taught us,
that the leaves in buds are either,

Invorvre; thatis, rolled in, when their lateral
margins are rolled spirally inwards on both sides. -

Revovrvre, rolled back, when their lateral mar-
gins are rolled spirally backwards on both sides.

Osvorvure, rolled against each other ; when their
respective margins alternately embrace the straight
margin of the opposite leaf.

Convorute, rolled together ; when the margin
of one side surrounds the other margin of the same
leaf in the manner of a cawl or hood.

InsricaTe; when they are parallel, with a
straight surface, and lie one over the other.

Equirant, riding ; when the sides of the leaves
lic parallel, and approach in such a manner, as the
outer embrace the inner, which is not the case with
the

ConpurrrcatTe; or doubled together, that is,
when the sides of the leaf are parallel, and approack
each other,
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of its sides, or like the branching cells of the coral
insect.”

‘““ When old oaks or willows lose by decay almost
all their solid internal wood, it frequently happens,
that a part of the shell of the trunk or stem contin-
ues to flourish with a few healthy branches. Whence
it appears, that no part of the tree is alive, but the
buds and ﬁ_bark, and the root-fibres ; that the bark
is only an intertexture of the caudexes of the nu-
merous buds, as they pass down to shoot their radi-
cles into the earth; and that the solid timber of a
tree ceases to be alive, and 1s then only of service to
support the numerous family of buds in the air,
above the herbaccous vegetables in their vicinity.”

“ A bud of a tree therefore, like a vegetable aris-
ing from a seed, consists of three parts; the plu-
mula or leaf, the radicle or root-fibres, and the part
which joins these two together, which is called cau-
dex by Linn~xamus, when applied to entire plants ;
and may therefore be termed caudex gemme, when
applied to buds.

“ An embryon-bud, whether it be a leaf-bud, or
a flower bud, is the vivirarous offspring of an
adult leaf-bud ; and is as indvdual, as a seed, which
is its oviparous offspring.

¢« As the season advances, the leaf-bud puts forth
a plumula, like a sced, which stimulated by the ox-
ygen of the atmosphere, rises upwards into leaves,
to acquire its adapted pabulum; which leaves con-
stitute its ungs. The flower-bud under similar cir-
cumstanees puts forth its bractes or floral-leaves ;

10






THE BOTANIST. 76

Instead of planting buds in the earth, we plant
them within the bark of another tree; taking care
to place them so, that the pith of the bud comes in
close contact with the pith of the branch, in which
the slit is made. This mode of propagation is call-
ed inoculation.*

An srgument among others, that the Chinese had
no communication with either Greeks or Romans,
is their total ignorance of the art of ingrafting or in-
oculation. That the antients were well acquainted
with this operation appears by this passage from
Vircir's Georgics, as translated by Darwin.

When cruder juices swell the leafy vein,

Stint the young germ, the tender blossom stain s
On each lopp’d shoot, a foster «cion bind,

Pith prest to pith, and rind applied to rind.

So shall the trunk with loftier crest ascend,
And wide in air robuster arms extend,

Nurse the new buds, admire the leaves unknown,
And blushing bend with fruitage not its own.

We might conclude this number by a beautiful
poetical description of the arts of producing flower-
buds ; extracted from * the Botanic Garden’ of the
fanciful Darwin ; but his allusions forbid it. While
our Flora presents a bouquet to the Massachusetts
youth of both sexes, she must not sprinkle poison on
her flowers.

* In France and in Switzerland they improve the fruit of a tree by in-
grafting it with a scion from its own branches, This is found to amelio-
rate the guality of the fruit, and increase the size of it.
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the fumes of a vain imagination. The author that
thinks himself weather bound, will find, with a little
help from Aellebore, that he is only idle or exhaust-
ed. But while this notion has possession of the
head, it produces the inability which it supposes.”
This stern philosopher however was compelled, in
the evening of his life, to groan out, that we are ““#he
slaves of sunshine and of gloom.”*

When

& The vernal sun awakes

The torpid sap detruded to the root

¥

By wintry winds ;'

or in better words, when “ the winter is past, and the
ramn is over and gone ;> when * flowers appear on
the earth, and the singing of birds is come ; when
the fix tree putteth forth her green figs, and the
tender grapes give a good smell,” then will the Bor.
AN isT quit his conglaciated state, and, congenial to
the cheerful season, once more attempt to delineate
the beautics of earth’s renovated carpet ;—unless the
cold hund of death, or the still colder hand of a goth.-
ic spirit should paralyze /is forever !1

Lest those who have regarded the past numbers
of the Botanist with a favourable eye should be dis-
appointed, we seize this opportunity of introducing
them to the acquaintance

* Verses on Winter.

+ Circumuentive altcmpls, about this time, to deprive our autbor of the bonour and
profits of trventy years indef tipable dabour in the pield of Natural History, may
Bave given rise to theic ploomy reflections.  Fo,
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riches, as the surest road to power and reputation ;
whilst a few, a very few consider wealth as a second-
ary object, and pursue with ardour fame or reputa-
tion as the first. Hence there have not been many
very famous literary characters who have not com-
menced their career in poverty ; and most of them
have found that  Slow rises worth by poverty de-
press’d.”

In the year 1728, he removed to Upsal, where he
obtained the patronage of several eminent men, par-
ticularly of Oravs Cersius, at that time Pro-
fessor of Divinity, and the restorer of natural histo-
ry in Sweden. Under such encouragement he made
rapid progress in his studies, and in the esteem of
the Professors. We have this striking proof of his
merits and attainments, that after only two years res.-
idence, he was thought sufficiently qualified to give
lectures, occasionally, from the botanic chair, in
the room of Professor Rudbeck.

In 1731 the Royal Academy of Sciences, having
a desire to improve the natural history of Sweden,
deputed Linnzeus to make the tour of Lapland, with
the sole view of exploring the natural history of the
arctic region, to which his reputation, as a scholar
and a naturalist, and his tough constitution, equally
recommended him. He traversed the Lapland de-
sert, which was destitute of villages, roads, cultiva-
tion, or any conveniences. He spent about five
months in this tour, suffering innumerable hardships
and privations ; and that too for a very small sti-
pend, scarcely enough to buy him shoes, which must
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*“nus te videre, unice dignus a te videri; qui vos
“videbit simul, videbit hominum par, cui simile
“vix dabit orbis.”  Although Boerhaave particular-
ly recommended him to Sir Hans Sloane, Presi-
dent of the Royal Society, Sir Hans paid him but lit-
tle attention ; for Linnaus was not one of those gay
young men that attract much personal attention.
He was negligent of dress and diminutive in stature,
The patronage of so illustrious a man rendered
Linnzeus still more conspicuous; Boerhaave him-
self being a cultivator of natural history and botany,
the merits of Linnzus could hardly escape his
perspicacity.

Boerhaave’s friendship for Linnzus continued to
the latest period of his existence. When Linnzus
visited him in his lust sickness, and but a short time
before this light of the medical world was extin-
guished, Boerhaave taking an affectionate leave of
his young friend, said, “ I have lived my time out,
*“and my days are at an end. I have done every
“thing that was in my power. May God protect
* thee, with whom this duty remains! What the

* world required of me, it has got; but from thee,
"'my dear Linnzus, it expects much more 1

In 1787 Linnzus published the Genera Plonta.
rum, which completely unfolded the scxual system,
as far as related to classical and genevical characters ;
and in the same year exemplified it in the species by
the Flora Lapponica, and the Hortus Cliffortianus.
At the same time, he dedicated to DiLrex1us, the
K'rities Botaniea, in which he explains his reasons

11
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of teaching medicine ; for he arranged in the form
of a table all the diseases that afflict mankind. Sauv-
age in France followed his plan, and made many im-
provements ; and the late Dr. Cullen carried itto a
high degrec of perfection. According to this plan,
diseases ar¢ arranged, in imitation of botanists, into
classes, orders, genera, and species. This mode of
arranging disorders is called Nosology. The repu-
tation of the Swedish University at Upsal rose to a
height before unknown, during the time when its
medical department was under the direction of Lin.
nzus. But that, which has established forever the
name of Linnzus; and which has reflected honour
on his country, isthe Systema Naruvrz. Noth-
g since the labours of Aristotle can be compared
to it for depth of knowledge and extent of re-
search,

From this period the reputation of Linnzus bore
some proportion to his merit; and extended itself
to distant countries; insomuch that there was
scarcely a learned society in ISurope, but was eager
to elect him a member; scarcely a crowned head,
but sought some means to honour him. His emol-
ument kept pace with his fame and honours. It was
no longer laudatur et alget.* His practice as a phy-
sician became lucrative ; and we find him possessed
of his country house and gardens in the vicinity of
the capital. Linnzus received one of the most fat-
tering testimonies of the extent and magnitude of

* Starving on universal praise ; or living in splendid wretchedness,
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quick ; nevertheless his conduct towards his nu-
merous opponents shews a dignified spirit of for-
bearance. He disavowed controversy, and seldom
replied to the numerous attacks on his doctrine. He
however, when attacked by Siegesbeck, and some
other virulent calumniators, wrote a reply, entitled
Orbis eruditi judicium de Caroli Linnei scriptis : and
with it gave a memoranda of his life. This Sieges-
beck was a brother professor. He laid it down as
a firm maxim, that every system must finally rest
on its intrinsic merit; and he willingly committed
his own to the judgment of posterity.*

Diminutive as was the stature of Linnzus, his
mind was of gigantic size. He was possessed of a
lively imagination, corrected by a strong judgment,
and guided by the laws of system; added to these
a most retentive memory, an unremitting industry,
and the greatest perseverance in all his pursuits ; as
is evident from that continued vigour with which he
prosecuted the design, that he appears to have form-
ed so early in life, of totally reforming and fabricating
anew the whole science of natural history ; and this
he actually performed, and gave to it a degree of
perfection before unknown. He had morcover the
uncommon felicity of living to see his own structure

* The Massachusetts Borawnist is far from being disposed to censure
any cotemporary writer: but he cannot refrain from remarking, that
while some American writers speak in respectful and proper terms of
Martyn, Milne, Loefling, and other retailers of botanical knowledge, our
great master Linnaus is spoken of in a tone of disrespect.  Has pot Linme-
us been to naturalists what Columbus was to Geographers 2.
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generally falls to the lot of those who have enlight-
ened the world by the rays of their genius and learn-
ing: a few admired and extolled him ; others ridi-
culed him, while some luboured to prove that he was
destitute of common sense ; and that he wrote about
that which he did not himself understand, That
those rivals who dwelt in the same city should view
him with an * evil eye,” that is, an eye made sore,
by reason of his extraordinary light, which gave it
puin, and which they therefore sought to veil, or put
out, is not to be wondered at; but that it should
give pain to the eye of Count Buffon, and other cel-
ebrated men in France is indeed pitiful. In Eng-
land, and in some other parts of Europe they receiv-
ed the new doctrine with all that caution which be.
came an enlightened age and people; and Nature
was traced experimentally through all her operations
in the vegetable economy before the sexual doctrine
of Linnzus was acknowledged. Itisnow as firmly
established as any law in nature,

Linnzus not only silenced all gainsayers; but
had the uncommon good fortune of living to see
the fruits of his own great exertions., He lived to
see Natural History raise herself in his native coun-
try under his culture, and the fostering hand of the
government to a state of perfection unknown else-
where. He lived to see it diffused thence all over
the civilized world. He lived to see the sovereigns
of Europe establishing societies for cultivating that
science to which he had so long devoted his head
and heart. And when he ceased to live, the philose-.
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times, we shall find that it has been cultivated by
those of the brightest parts, and fostered by men of
great distinction.  We need only mention him who
15 called by way of pre-eminence “ the wise man.”
Though born to a throne and destined to rule over
a powerful people, yet was Soromon so captivated
with the charms of botany, that he is said in the
scriptures to have known plants “ from the cedar of
Lebanon to the hyssop that springeth out of the wall;”
and we find in his ““book of wisdom,” that he not
only * knew the diversities of plants, but the virtues
of their roots.”

Soromon flourished about 170 years after the
siege of Troy, or in the year of the world 2129, and
is said to be the first botanist on our records of man-
kind. But on examining the oldest book we have,
the Bible, we find an account of a plan for establish-
ing a Botanical Garden as early as 899 years before
Christ.  The account of it is contained in less than
three verses in the first book of Kings ;—.4nd it came
to pass, after these things, that Nasoru, the Jez-
reelite, had a vineyard, which was in Jezreel, hard
by the palace of Anas, king of Samaria. And
Auag spake unto NaBorn, saying, Give me thy
vineyard that I may have it for A GARDEN oF
HERBS, because it is near to my house. .And N a-
poTH said to AuaB, God forbid! But in order to
force it from him they set two sons of Belial to bear
witness against him, saying, Thou didst blaspheme
God and the king : and they stoned him so that he
died. But divine justice, which forever pursues dis-
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afrangers to botany till Pompey conquered Mithri-
dates, the most philosophic king of the age. His
observations on the medicinal virtues of plants fall-
ing into the hands of Pompey, were, by his orders,
translated into Latin.  Dioscorides, though by birth
a Grecian, lived under the Roman empire. He was
the next botanist of note after Theophrastus. It is
highly probable, that several botanists lived between
the time of Theophrastus and Dioscorides, a space
of nearly 400 years; yet if we except Antonius Mu-
sa, Euphorbius, and Emilins Macer, who was a
soldier, poet, and botanist, and the first who clothed
botany in poetry, we find no mention of any one
who paid attention to this science. Dioscorides men.
tions about six hundred plants; four hundred and
ten of which he described, together with their medi-
cinal virtues ; about five hundred of them are men-
tioned by the father of botany. Dioscorides arrang-
ed plants, from their uses in medicine and domestic
economy, into four classes, viz. aromatics, aliment-
ary vegetables, medicinal, and vinous ; 2 vague and
fallacious distinction.

Llimy, in his immense compilation, called the his-
tory ol the world, mentions four hundred plants more
than are to be found in Dioscorides ; and yet he
lived but about forty years after him., He, who
wishes to sce all the natural history of the antients
at u glance, may consult Pliny to advantage,

The famous Galen flourished about 130 years af-

‘ter Christ.  He was, for that day, a great traveller,
and might have increascd the catalogue of plants ;
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The utility of these institutions is se'f-evident.
By public gardens medicinal plants are at the com-
mand of the teacher in every lesson ; the eye and the
mind are perpetually gratified with the succession of
curious, scarce, and exotic luxuries ; here the bot-
anist can compare the doubtful species, and exam-
ine them, through all the stages of growth, with
those to which they are allied ; and all these advan-
tages are accumulated in a thousand objects at the
same time.

The first botanic garden in Switzerland was con-
structed at Zurich, by Gesner, in 1560,

The botanic garden at the University of Oxford
was founded in 1652 by Henry, earlof Danby ; who
gave for this purpose five acres of ground, erected
green-houses and stoves, endowed handsomely the
establishment, and planted in it as supervisor Robart,
a German, who published in 1648 Catalogus Plan-
tarum Horti medici Owxoniensis, &c. which contain-
ed, if we read rightly, sixteen hundred species.

The botanical garden at Edinburgh was founded
by Sir Andrew Balflour in 1680 ; and may be con-
sidered as the first introduction of natural history in
Scotland. This garden was so successfully cultivat-
ed, that it is said to have contained three thou sand
species of plants, disposed according to Morison’s
method.

Among those public institutions, which 1 a sin-
gular manner invigorated the spirit of natural histo-
ry in England, the Royal Society claims the most
distinguished notice. In its design, as in its pro-
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aseful amusements. The growing commerce of
the British nation, and the more frequent intercourse
with Holland, where immense collections from the
Dutch colonies had been made, rendered the grati-
fications more easily attainable, than before, and
from these happy coincidences, science in general
reaped great benefit.

We ought not to pass over some eminent British
gardeners, who, while others were increasing the
catalogue of plants and giving accurate descriptions
of exotics, were equally serviceable to real science
in the art of culture. Fuairchilds, Knowlton, Gordon,
Miller, and Forsythe, have distinguished themselves
in the useful and healthy* exercise of horticulture.
In the xxxii. vol. of Philosophical Transactions
there is a paper by Fuirchilds on the motion of the
sap. Knowlton was gardener to the Earl of Bur-
lington, and was much noticed by Sir Hans Sloane.
Several of his communications are to be found in the
Philosophical Transactions. He died in 1782, aged
ninety. Gordon was eminent for his successful cul-
tivation of exotics, He maintained a correspond-
ence with Linnzus, and has a plant named after
him.

The extraordinary merit of Philip Miller de-
mands a more particular notice, as he raised himself
to an eminence never before equalled by a gardener.
~ He was born in 1691. His father was gardener to

* Cadogan says, he never knew a gardener afflicted with the gout, ue-
tees he was notoriously intemperate
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country, find their way annually into various parts of
North America, since the introduction of several
kinds of grain; of this the Rice-bird, Emberiza
orizivora, and the white faced Duck, Anas discors,
are, among others, instances too sucfliciently known
and felt by the inhabitants.

Catesby was elected a Fellow of the Royal Socie-
ty soon after his second return from America, and
lived in acquaintance and friendship with many of
the most respectable members of that body ; being
“ greatly esteemed for his modesty, ingenuity, and
upright behaviour,”

Before his death, he removed from Hoxton to
Fulham, and afterwards to Liondon ; and died at his

Balsam; the wood adapted to cabinet-making. Logwood, Hamatoxylen
campehianum, Mahogany-tree, Swictenia Mahagoni.

I Of the ornamental kind, are, The Dogwod.tree, Cormus Sflorida ; sin=
gular for the gradual growth of the petals, which, after the opening of
the flower, expand from the breadth of a sixpence to that of a man’s hand.
The sweet flowering Bay, Magnolia glavea. The blue Trumpet-flower,
Bignoniz caruliz. Loblolly Bay, Gordunia Lasiantbus. Carolina All-spice,
Calycantbus floridus.  Tulip-tree, Liriodendron Tulipifera. Catalpa-tree. Big-
nonia Gatalpa ; unknown in Carolina, till Catesby brought it from the re-
moter inland parts. Sessile flowered Trilliwm. Viscous Azalea. Small
ash-leived Trumpet-flower, Bignonia radicans. The Fringe-tree, (bionan-
thus Firpinica. Broad-leaved Sea-side Laurel, Xylopbylla latifolia  Willow-
leaved Bay, Lawrus estivalis. American Callicarpa. Herbaceous Coral-
tree, ZLrithrina berbaesa.  Yellow Martagon Lil]r..i:iﬂm superbum. Phila-
delpiian, or red Murcagon Lily, Lilium Philadelpbicum. Purple Rudbeckia
Laurel-leaved Magnolia, Magnoiia grandifiora; the most superb fragrant
flowering tree that ornaments our gardens. Yellow, and purple Side-
saddle Flower; Sarracenia flava, purpurea. Umbrella Magnolia, Magnolia
tripetala. Climbing, or four-leaved Trumpet-flower; Bignonia capreolata
Lime-leaved Hibisenr. * Red Plumeric. White Plumeria, Broad-leaved
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of Quito still preserve, as a precious relic, the earth.
en jar in which Father Rixi of Ghent gathered the
first crop, from a spot of ground cleared away in
front of the convent. Wheat, under the equator will
‘seldom form an ear below the elevation of four
thousand five hundred feet, or ripen it above that
of ten thousand e¢ight hundred. Barley is made ta
grow somewhat higher; but then with the utmost
difficulty. Between the altitudes of six and nine
thousand feet, lies the climate best suited for the
culture of all kinds of European grain. In the same
tract is raised the chenopodium guinoa. From the
elevation of four thousand three hundred feet to that
of six thousand two hundred feet, grows the ery-
throxylum peruvianum, whose leaves, called cocca,
being mixed with quick lime, serve to stimulate the
exhausted force of the Indian, during his long and
toilsome journies over the heights of the Andes.
In the space between the altitudes of nine thousand
eight hundred and thirteen thousand feet, potatoes
and the tropeolum esculentum are generally culti-
vated.” :

While Padua, Paris, Madrid, Upsal, Oxford,
Leyden, and Montpelier had flourishing botanical
g.urdens, London, so celebrated in the annals of sci-
ence, could boast of no public botanical garden until
1780 ; and even then it was begun and conducted by
a private individual, without any property to carry
it on, excepting what arose from his daily practice
in physic and surgery ; and even this practice was
finally sacrificed to his ruling passion, botany. The


















THE BOTANIST. 189

on the spot, and seems anxious to adapt the estab-
lishment for the use and accommodation both of
public societies and private individuals.

The botanic garden is situated at Queen’s Elm,
in the road to Fulbham, exactly one mile and a half
from Hyde Park Corner, and about three quarters
of a mile from Brompton. The site must be allow-
ed to have been well chosen, for the grounds lie
open to the south and west, except where the plant- -
ations are intended to exclude the sun, while the
northeast wind, by being impregnated with the 1g-

nited air of the capital, loses much of its sharpness,
- and becomes far less pernicious, than it would other-
wise be to such plants as require a bland and genial
climate, This extent is about three acres and a
half, including the ground occupied by the hot house,
green-houses, and library ; and seven acres more,
immediately adjoining, and now in the occupation
of the proprietor, can at any time be included.

The arrangement is strictly Linnzan ; and every
tree, shrub, and plant, is labelled so as to afford the
advantage of an easy reference to the correspondent
numbers in the catalogue.

On approaching, from Fulham road, the stranger
perceives a door, situated nearly in the middle of the
plantation ; and, on ringing a bell, will be immed;.-
ly admitted. A broad walk, extending across the
garden, presents a parterre, on each side, in which
all the different varieties and beautiful hues of Flora
are exhibited, m regular gradation, according to the
season : '
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side on exposure to noxious vapour, or darkness ; or
to screen it from an extremely fierce sunshine. In
~ order to make a distinction between the sensation of
heat and the cause of it, the word caloric has been
adopted. Caloric is a body, and so is light. The
sun is the source of both ; for he emits two kinds of
rays, one ealorific, the other colourific ; the first oc-
casions /Xeat, the other colour.

With what different eyes does the philosopher and
the uninformed husbandman view a tree, waving in
the full glory of its luxuriant foliage! Ask the
woodsman for what a tree was made—he will tell
you to bear nuts; to be cut into boards; to burn,
to keep him warm, and to cook his victuals, Ask
the naturalist, and he will tell you, that they are an
important, nay indispensible link in the chain of hu-
man existence ; insomuch, that were the Parent and
Legislator of nature to cause every vegetable on
earth, at once to be annihilated, the atmospheric air
would directly become a putrid mass of every thing
that is noxious, and man, and other terrestrial ani-
mals of similar construction, would soon turn into a
mortified lump of corruption. The leaves of all
sorts of vegetables are in fact so many laboratories
for purifying the air we breathe.

During winter, when the surface of the earth is
bound up with frost, encrusted with ice, and cover-
ed with snow, little or no putrefaction takes place ;
then the vegetable kingdom appears as if dead ; the
trees, divested of leaves, seem like so many dead
sticks ; but when the sun begins to diffuse its warmth
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matter, or principle of all things; and that even the
air was but an offspring, expansion, or expiration of
water. We actually find that water bears a part in
the formation of every body in the three kingdoms
of nature. It enters into all the food of every ani-
mal, and every vegetable in creation. It is neces-
sary to the free exercise of every animal function
and action : and although it is the common cement
of all terrestrial bodies, it nevertheless hastens and
facilitates the requisite dissolution of every. animal
and vegetable, when life has departed ; and is there-
fore an important agent in that never ceasing pro-
cess of mutation, by which one thing is changed
out gf, and into every other in creation.

Can a Naturalist do better, at this dry and threat-
ening season, than solicit the attention of his young
readers of both sexes, to the means nature uses to
provide the earth with rivers of water ; beasts with
running brooks ; plants with refreshing showers; and
man with every thing ? It is possible that they may
never have once reflected on the connexion between
the sea and vegetation—between the mountains and
the ocean—between the rivers under ground and
the atmosphere above it. They may never have
considered, that the Atlantic ocean conspires with
our loftiest mountains to furnish us with an element
indispensably necessary to the life, to the health, and
to the beauty of plants, as well as of men.

The clouds dispensing refreshing showers, * turn.-
ing the wilderness into a standing water, and the dry
around into water springs ;" the flow of rivers, with
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BDes Cartes, Niewentyte, Halley, and a few others
among the moderns, have amused the literary pub-
lic with their hypotheses : But of their learned theo-
rics, which of them is not clogged with objections ?
That all the rivers of fresh water are derived from
the salt ocean, no one doubts ; but how it rises from
the sea is the question. Some contend, that the par-
ticles of water are formed into hollow spherules, or
diminutive balloons, which being lighter than com-
mon air ascend, and are buoyant in it ; and that they
rise, or fall, or move horizontally, according to the
impulse given by attraction, repulsion, by winds, or
by electricity. The public have generally acquiesced
in the theory of Dr. Halley ; as they commonly do
with every hypothesis presented them in the impos-
ing garb.of mathematics. Dr. Halley took a ves-
sel of certain dimensions, filled to a certain depth
with water, and warmed to such a degree as the air
is in the hottest summer months. After standing
two hours, he found, on weighing it, what it had lost
by evaporation. Irom this datum he proceeded in
his calculations ; and found that a square mile yields
six thousand nine hundred and fourteen tons, and
consequently that a degree square will evaporate
about thirty-three million of tons. He calculated
the surface of the Mediterranean; and estimated
that it must lose in vapour every summer’s day five
thousand two hundred and eighty million of tons.
Dr. Halley considers a certain grade of heat abso-
lutely necessary to the ascent of vapours from the
@cean ; but we find, that this evaporation goes for-
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If in winter the husbandman

# Marks not the MIGHTY HAND
“ That, ever busy, wheels the silent spheres;”

he cannot miss it in
% The fair profusion that o’erspreads the spring.”

The poets have conveyed their idea of spring, by
describing this genial season as a youth of most
beautiful air and shape, with a blooming counte-
nance, expressive of satisfaction and joy ; and cloth-
ed in a flowing mantle of green, interwoven with
flowers ; a chaplet of roses on his head, a narcissus
in his hand, while primroses and violets spring up
under his feet.* The ornament and pride of spring,
Milton’s “ bright, consummate flower,” must there.
fore be the theme of our present number.

Every one may think that he knows precisely
what is a _flower : it is however remarkable, that bot-
anists have been not a little puzzled in fixing their
definition of it. The celebrated French botanist
Tournefort, tells us, that ““a flower is a part of a
plant, very often remarkable for its peculiar colours,
for the most part, adhering to the young fruit, to
which it seems to afford the first nourishment, in
order to explicate its most tender parts,” Is this a
definition ? Pontedra, in his Anthology, tells us that
“ a flower is a part of a plant unlike the rest in form
and nature.” Jussieu says that * that is properly a

* The poets have described Spring, accompanied by Flora on one hand,
and Vertumnus on the other ; and immediately followed by a stern fig-
ure, in shining armour: this is Mars, who, they say, has long usurped #
place among the attendants of Spring. o
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Theophrastus, which was into trees, shrubs, and
undershrubs.  Others attempted to charaeterize
plants by the roots, stems, and leaves, but all were
found insufficient. It was thirty years from this
time, that Gesner suggested the first idea of a sys-
tem founded on the flower and fruit. But the ap-
plication of this suggestion was not made until twen-
ty years afterwards by Cesalpinus, a physician, and
professor of botany at Padua.  Yet this system of
Czsalpinus, founded on scientific principles, perish-
ed, or rather slept for nearly a century, when it was
awakencd by Dr. Morison of Aberdeen. The next
systematical arrangement of plants was given by the
learned and pious Mr. Ray. His general history of
plants contains eighteen thousand six hundred and
fifty-five species and varieties. He allows one di-
vision to such plants as grow at the bottom of the
sea; or upon rocks that are surrounded by that
element; but naturalists have now removed these
from the vegetable to the animal kingdom. Then
Herman of Leyden published his systematic ar-
rangement ; and soon after the famous Boerhaave
favoured the public with his plan. About this time,
or a little anterior, viz. the year 1700, the celebrated
Tournefort came forth with his learned and exten-
sive botanical system; then Knaut, Ludwig, Pon-
tedra and Magnolius. Tt appears that Casalpinus
followed Gesner; Morison Casalpinus; Ray im-
proved upon Morison ; Knaut abridged Ray ; Her-
man formed himself partly on Morison, and partly
on Ray, while Boerhaave took the indefatigable Her-
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nor so inscrutable as was first imagined.®* Itisa
difficult task to find out a particular man in an im-
mense crowd, or mob of people; but if this promis-
cuous jumble of people be systematized, or arrang-
ed into brigades, regiments, companies, and pla-
toons, we shall be able to find the individual with-
out much difficulty. It is thus in a systemati-
cal arrangement of vegetables. Bonnet has, in a
great measure, disregarded system ; and Buffon has
treated it with contempt. But the eloquent author
of the * History of the Earth and Animated Nature”
justly remarks, that books are written with opposite
views ; some only to be read ; and some only to be
occasionally consulted; that the methodists have
sacrificed to order alone all the delights of the sub-
ject, all the acts of heightening, awakening, or con-
tinuing curiosity. Buthe adds, that systematical
arrangements ‘‘ have the same use in science that a
dictionary has in language ; but with this difference,
that in a dictionary we proceed from the name to
the definition; in a system of natural history we
proceed from the definition to find out the thing.
Without the aid of system, Nature must still have
lain undistinguished, like furniture in a lumber-
room ; every thing we wish for is there indeed ; but
we know not where to find it.”

The Botanist will not conceal that he attempted,
some years ago, what some perhaps would call an he-
retical innovation against the Linnaan creed. It has

* See History of the Earth and Animated Nature, Val. 2. Chap. xvi,
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“‘ among the men. Then burn your nonsense, and
‘“ glorify LinN£Us.”

The opinion of Sir Joseph Banks had no small
influence in diverting the Botanist from his project
for while under the influence of it, he had written to
that celebrated Naturalist. He in answer says :—
“ How can you and I correspond about a plant, which
“ you may have found in America, or I in Europe,
“and is known but to one of us, unless we have
‘““ agreed on a technical language, by which we can
¢ describe to each other the constituent parts; and.
“ by that means agree to what known plant it bears
“ the greatest resemblance. The Linnzan system
“1is not certainly to be considered as free from
“ faults. All human contrivance will abound with
“them. But still I eannot help allowing that, as
¢ far as I know, it is the best hitherto invented, by a
“ great interval ; and as such, is now, in a manner
¢ jnvariably received by the whole learned world.”

We therefore present our readers with a sketch
of this famous system.

THE OUTLINES OF

LINNAEUS’S SYSTEM OF VEGETABLES.

TuE sexual system, as invented and given to
the world by Linnzus, is built or founded on the
male and female parts of FrRucTiFIcaTION. By
fructification is meant flowerand fruit ; and is dis-
posed according to the number, proportion and sit-
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aon, while drawing its sustentation from its native
earth and air.

The essential ails of plants have their respec-
tive characteristics from their aroma, or spirits.
The volatile oil serves, in some degree, for envel-
oping, arresting, and preventing a too sudden, and
too copious expenditure of them; while the fixed
oil serves only for cennecting the solid parts to-
gether, like the oil or fat in animals. The differ-
ence in the nature of these two oils, is therefore
very wide. How different must be the medicinal
virtues of the root—the wood—the leaf—the flow-
er—the fruit, and the seed of the same plant?
Yet we physicians have been in the habit of pound-
ing up an entire vegetable in a mortar, and squecz-
ing out the juices of it, and of giving this mixture
of every thing to the sick ; and from its operation
we pronounce on its predominant medicinal virtue.
Those who filled our systems of Materia Medica
with Gelenical preparations, had no idea of the sub-
tile structure and economy of a vegetable. While
transforming a plant into an ointment, who ever
thinks of its structure ? And who that has attend-
ed closely to its structure and economy, can rely on
its analysis by fire, which reduces every plant to
the same eoal, the same earth, and the same salt 2

Some of our readers may be of the opinion, that
by fixing our eyes too intently on the poetical flow-
er of Milton, we have strayed from the enlightened
path of modern chemistry, into such a thicket of
odoriferous flowers as to become, if not stupified,
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tion entire.  To be still more particular: The an-
tient philosophers, and after them, our old chem-
ists conceived that fire—air—uwater, and earth con-
tributed to the composition of all vegetables ; to all
which was added a fifth thing, or ens, which en-
riched and distinguished the whole, by its own
particular efficacy ; and on which the odour, taste,
and virtue of each plant depended: they therefore
asserted, that each species of plants was made up
of the four common elements; but to these was
added a fifth; which, though small in quantity,
was the most powerful, efficacious, and predomi-
nant of its component parts: this therefore they
called the fifth essence; or, as expressed in Latin,
the guinta essentia. .

The knowledge of quintessences was considered
two hundred years ago, as the utmost bounds, the
ne plus ultra of chemical perfection. Is not this
precisely the case, at present, with the knowledge
of gases, or spirits?

We have said, that all aromatic plants contain
a volatile oil ; but this aromatic oil does not reside
in the same part in every kind of plant: sometimes
indeed we find it distributed through the whole
plant, as in the Bohemian angelica : sometimes it
exists only in the bark, as in cinnamon. Balm,
mint, rosemary, and wermavood contain their essen-
tial oil in their leaves and stems; while the elecam-
pane and florentine iris deposite it in their roots,
All the terebinthenate, or resin-bearing trees, have it
in their young branches; while the chamomile and
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to speak lightly of the pleasure derived from the
sight of an elegant, and splendid plant. Amidst
the insatiable variety of nature, few are its produc-
tions that can be placed in competition with a beau-
tiful, odoriferous flower. The most gorgeous feath-
ers captivate the sight merely by the richness of
their colours; and the most brilliant gem but daz-
zles the eye by its splendour; but they are all
blanks to the blind man ; who is regaled by the fra.
grance of the rose and the violet; the lily and the
jessamine.

THE BOTANIST.
Ne. XIX,

If love be any refinement, conjugal love must be certainly so in 2 much
higher degree. It is the parent of substantial virtues and agreeable
qualities, and eultivates the mind while it improves the behaviour.

Spectator, N°, 525.

WEe dedicate the present number to such of our
fair country women, as honour these essays with
perusal. Our Frora, on this occasion, has bound
her cheerful brow with myrtle and placed the white
rose in her bosom.* We have moreover selected

* Plants sacred to love in ancient mythelogy.
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exhibited to Sir Hans Sloane, Dr. Mead, and other
physicians, some specimens of her art in painting
plants, who approved so highly of them, as to en-
courage her to prosecute a work, by the profits of
which she is said to have procured her husband’s
liberty, after a confinement of two years. Dr. Issac
Rand was at that time Demonstrator to the Compa-
ny of Apothecaries, in the garden at Chelsea. By
his advice she took up her residence opposite the
Physic Garden, in order to facilitate her design by
receiving the plants as fresh as possible. He not
only promoted her work with the public, but, to-
gether with the celebrated Philip Miller, afforded
her all possible direction and assistance 1n the exe-
cution of it. After she had completed the draw-
ings, she engraved them on copper, and coloured
the prints with her own hands. During her abode
at Chelsea, she was frequently visited by persons of
quality, and many scientific people, who admired
her performances and patronized her undertaking,
On publishing the first volume, in 1737, she ob-
tained a recommendation from Dr. Mead, Dr.
Sherard, Dr. Rand, and others, to be prefixed to it.
And being allowed to present, in person, a copy to
the College of Physicians, that body made her a
present, and gave her a public testimonial of their
approbation; with leave to prefix it to her book.
The second volume was finished in 1739, and the
whole published under the following title: “A cu-
rious Herbal, containing 500 Cuts of the most use-
Sful plants which are new used in the practice of
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which he suffered death, protesting his innocence to
the last.®

So respectable a performance as Mrs. Blackwell’s
attracted the attention of physicians on the conti-
nent. It was translated into German and repub-
lished at Norimburg, in 1750. To this edition
was prefixed a most elaborate and learned catalogue
of botanical authors. In 1773 a supplemental vol-
ume, exhibiting plants omitted by Mrs. Black-
well, was published under the direction of Ludwig,
Rose, and Boehmer. In this form the work of
this learned and ingenious lady surpassed all that
had been published. 'We hope the patrons of bota-
ny, will gratify the ladies of America with a sight
of these splendid books, not merely as a valuable
treasure of botanical knowledge, but to show the
men to what degree of perfection the other sex may
ascend, when their talents are brought forth, and
sublimed by conjugal affection.

Prior to the time of Mrs. Blackwell, flourished
the very ingenious and indefatigable

MARIA SYBIL MERIAN,

Who was born at Francfort in 1647. Her fa.
ther was a celebrated engraver; and from him
she acquired a knowledge of drawing. He placed
her under the instruction of an eminent painter,
from whom she learnt a remarkable neatness of

* Dr. Pulteney’s historical and biographical sketches of the progress of
Botany in England.
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been always admired by the learned, as well as by
the professors of painting.*

The Botanist cannot too strongly recommend to
his fair readers the art of delineation or drawing.
What a decided superiority does a facility in this
art give to the person who possesses it, over the
one who does not? If the time consumed by our
young ladies, in learning to play tolerably ill on
sundry musical instruments, were devoted to the
charming art of copying nature, and acquiring some
knowledge of her works, how beautifully would it
embellish our system of female education? This
art is not merely in itself amusing, but may be
highly useful and important, in a change of for-
tune, and under the pressure of adverse circum-
stances, as has been illustrated in the history of the
amiable, but unfortunate Elizabeth Blackwell.

THE BOTANIST.

Ne. XX.

=—Last the bright, consummate Frowez.

WE have already described the parts essential to
every flower ;+ and have showed that botanists
were, a long time, puzzled how to define one. A

* See Emcyclop. Britan. t See number X V1,
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No part of a plant approaches so near anima-
tion as the flowers; and some think- that the nec-
taria are those parts of it, destined by nature to
unite the vegetable to the animal kingdom, and so
to make them circulate from one to the other; the
bee, in this case, being a link in the chain. Some
plants discover a remarkable sensibility, or irita-
bility in their stamina and pistilla, or rather in their
anthers and stigma, as in our common barberry,¥
or in rue,t where their motions seem, at times, to
mimic animal life.

The pollen and the stigma are always in perfec-
- tion at the same time. If viewed through a micro-
* scope, each particle of pollen appears to be a mem-
branous bag, or bladder, which remains entire till
it comes in contact with water, and then it bursts
with an elastic force, discharging a most subtile va-
pour, which we presume impregnates the pistil-
lum, and gradually expands the germ. But, lest
these minute capsules should burst, by coming in
contact with any moisture, and prematurely emit
their vapour, nature has guarded many flowers
from its effect, by covering over the pollen with so
perfect a parapluie, as in our sarracenia, or jfore-
Jather’s-cup, that it would not be extravagant to
suppose, that it might have given the first idea of
this instrument. The pollen of the blue irisf has
a double covering of another kind. The pendant
position of some flowers sufhiciently guards them

* Berberis communis, + Ruta graveolens. $ Irie germanica.
28
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of painters, may throw his pencil by in despair of
imitating even the violet or apple-blossom ; for
“awho ean paint like nature ?” what colourson the
painters pallet can express the richness of the ama-
ryllis formosissima ; or the superbia gloriosa ; or the
dodecatheon of Linnzus? Who could hope to suc-
ceed in the description of the strelitzia regina,* a-
dorned as it is, ““with purple, azure, and speck’d with
gold ?” or the fxora coccinea, the cluster of whose
flowers are so brilliant that they resemble burning
coals. The splendid Aemanthus ; the red and blue
echium orientale ; the elegant paneratium, with its
long and slender filaments; or the /lilio narcissus
africanus, whose petals are white as snow, with
streaks of crimson : These, as well as the gorgeous
musa, cqually defy the power of paint and the art of
the pencil.

If the painter can give but a faint picture of the
violet, or the passion-flower, or the chalcedonian
lily, what would he say, if requested to express
with his colours some of the family of the Caeti?
particularly the Cactus grandiflorus, or Nicur-

* 50 called by Sir Joseph Banks, in honour of the queen of England.
This plant is curiously formed, as well as pre-eminently splendid.

t The Botanist having published a picturesque account of the coctu:
grandiflorus, of night-blowing cerews in June, 1808, which was afterwards
copied into some of the newspapers, has been induced, from the no-
tice which that imperfect description attracted, to give a more particu-
lar history of this very curious family of planss, the eacti.

Not only Theophrastus, but Dioscorides, Athenzus, and Pliny have de-
scribed a plant which they called daefor, which was said to have creeping




































PREFACE.

Tuis Discourse was delivered before the Humane Sociery of the
CoMMoNWEALTH oF MassacuuserTs more than twenty years ago.

The Society took its origin from the following occurrences :—In the
summer of 1782, a number of young persons of both sexes were drowned
in the harbour of Newport Rhode-lsland, by the oversetting of a pleasure
boat. — Four or five of these young people were taken up when they had
been not more than ten minutes in the water, and yet they all perished ;
for there was no mean used to resuscitate them. Thereupon the Author
published in the Newport Mercury some account of the methods prac-
dised by the humane societies of Europe ; and exerted himself to form
one at Rhode-lsland ; but nothing was effected. Three years qugr-
wards, viz. in 1785, when nmll_ng through the harbqur of New
with the celebrated blind philosopher, Dr. Henry Mn.yfs of Eumhurgh
he related to him the sad accident, and lamented that we ha:.l no humamz
society in America for resuscitating the drowned ; and the ill success
he experienced in attempting to establish one, « Du not be discouraged,”
said this extraordinary man ; “but let us set about it immediately ;—this
wery day.” We accordingly did so; and by the help of his intelligent
serving man, who was a good amanuensis, we committed to paper a plan
©of our Humane Society, and took it with us to Boston; and communicat-
edit to a small anemhlage,nf professional gentlemen in Schnbi-ﬂtreet,
whence arose The Humane Socicty of the Commonwealth of Massachusetts, which
was incorporated in 1791.

In organizing this new society, in 1785, the Author discerned a mode
of preceeding with which he had never been conversant ; for at that time,
he was ignorant even of the meaning of the word ¢ cawews ;" he therefore
declined becoming an officer of it, and withdrew from the association,
In the year 1790 the author was urged to rejoin the society previously
to its incorporation, particularly by the late Governswr Bovodsin, the Hom.
Thomas Russell, Bishop Parker, and the present Reverend and warthy Dr.
ALatbrop, and thereupon he was appointed to deliver a Discourse hefore
them. As the Author accepted thistask more in compliance with the
solicitations of his very honourable and reverend friends, than real incli-
nation, ¢o he protracted the composition to a late period ; and this he
offers as an apology for its containing full 2s many indications of reading
as traits of originality.

Camenince, Fuly, 1811
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Discourse.

Were the European Philosopher to turn his
eyes on this new Empire, to see in what order and
degree those dispositions and arts, which charact-
erize polished humanity, arise among us, he would
undoubtedly perceive that the extension of benev-
olence has kept exact pace with the diffusion of
knowledge.

Our venerable ancestors early sowed the seeds of
science in this land and watched their growth with
pious care ; and it 1s not difficult to discover the
diffusive spirit of benevolence following every where
the increasing light of science.

Without being particular on this head, one in-
stance of it honourable to humanity, is the cordial
adoption, and generous support given to this M-
mane Society, which 1is formed on a very extensive
scale of benevolence.

I decline giving a history of this or similar in-
stitutions ; nor shall I descant on the beneficial in-
fluence of numerous humane associations, which

mark and dignify the age in which we live. Suffice
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Omnipotence is required to reduce any thing back
to nothing.* It isapparent that there is an univer-
sal change, or mutation of all things into all, then
must there be some oNE primary matter, common
to all things out of which they were made—They
went still further, and enquired into the moving
principle, the efficient cause, that is to say, that cause,
which associates the elements of natural substances,
and which employs them when associated, accord.-
ing to their various and peculiar characters.t This
moving principle they called the Anima Mundi, the
Soul of the World. -

Travres, one of the seven wise men of Greece,
maintained, that #ater was the subtile principle
that moved all things. He concluded that matter
was chiefly dealt out in moisture ; that the seeds of
plants so long as they are in a growing state, are
moist ; and that a vegetable will grow to a consider-
able size from water alone ; that the Earth is re-
freshed, recruited, and made fruitful by water :—that
the Air itself is but an expansion, or expiration of
water, He reminds us of the immense quantities in
the subterraneous regions, whence fountains, and
rivers, like so many veins in the body, convey
water over the surface, and through the bowels of
our globe, to vivify and sustain the whole.

HeracrLiTus maintained a very different doc-
trine. He taught that Fire was the vivifying princi.

* See Bacon’s accounts of antient opinions;
{1 See Harris, philes. arrang.
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gr pregnant, and cherished with ever so kindly a
warmth, will ever bring forth the embryos contain-
ed in them, if they be totally deprived of air. We
shall see hereafter the necessity of attending to these
powerful agents, fire and air, in the resuscitation of
those apparently dead by suspension, submersion, or
frost.

Let us now examine the subject of animation with
the light afforded us by more modern Philoso-.
phers.

From them we learn that matter is inert; that any
one particle of matter left to itself will continue al-
ways in the same state, with regard to its motion or
rest. There are, however, certain powers, which
#wo particles of marter have of acting on one another,
as in gravitation and cohesion. We learn also that
there is an attraction of crystallization, by which
bodies when fluid become in time solid, and assume
a particular figure ; that there is an attraction of
magnetism, by which a piece of iron, in certain cir-
cumstances, attracts another piece of iron ; that
there is an attraction of electrieity, by which a sub-
stance charged with more electric matter flies to a-
nother charged with less. There is moreover,
chemical attraction, by which two particles of dif-
ferent bodies rush together, and form one. If we
add that most of these have their opposite repul-
sions, we can say that they are all the known prop-
erties of mere matter ; and there is nothing in them
that can merit the name of vitality.
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be put into the moist earth and a certain degree of
heat applied, with access of air, the three principles
of the antient Philosophers, the juice in these vessels
will expand by the warmth ; and being thus once
put in motion gradually increase, and grow up into
a plant ; which plant produces a similar seed capable
of propagating its kind forever.

In like manner, an egg is an organized body,
which contains under several envelopments the
chicken in miniature ; and may be considered as a
womb, detached from the body of the parent animal,
in which the embryo is just beginning to be form-
ed ; if warmed to a certain degree, whether by the
parent animal, or by art, the fluids which surround
that speck in the egg called the punctum vite, ex-
pand, and the little vessels swell and extend them-
selves ; and the motion or oscillation once began, it
develops, by degrees, until it becomes a perfect
animal, capable of all the functions common to its
kind.

The seed of the vegetable, and the egg of the
animal would remain, or rather become effete and in-
animate, unless some stimulus, some agent fiom
without, excited or began a motion in them. But
what is this agent, or stimulus ? For that is the
question.

This stimulus, or animating principle in a natural
body, does not depend on its organization, nor its
figure, nor any of those inferior forms, which make
up the system of its visible qualities ; but it is the
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mon acceptation of the term : but to speak more
philosophically, it is that subtile electric fluid, which
Jills the immense space of the whole Universe, per-

but in others small. Upon examination with the microscope it was
found to be a kind of bag, containing a transparent liquor, in the midst
of which the embryo was seen. The embryo resembled a composition of
little threads, which the warmth of future incubations tended to en-
large.

Upon placing the egg in a proper warmth, after six hours the wital
speck begins to dilate like the pupil of the eye. The head of the chicken
is distinctly seen, with the back-bone something resembling a tadpole
floating in its ambient fluid, but as yet seeming to assume none of the
functions of animal life. About six hours more the little animal is seen
more distinctly ; the head becomes more plainly visible, and the verte-
brz of the back more easily perceivable. All these signs of preparation
for life are increased in six hours more; and, at the end of twenty-four,
the ribs begin to take their places, the neck begins to lengthen, and the
head to turn to one side.

At this time, the fluids in the egg seem to have changed places ; the
yolk which was before in the centre of the shell, approaches nearer the
broad end. The watery part of the white is diminished, the grosser part
sinks to thesmall end; and the littie animal appears to turn towards the
part of the broad end in which a cavity has been described, and with its
yolk seems to adhere to the membraue there.

At the end of forty hours the great work of life seems fairly begun,
and the animal plainly appears to move; the back bone thickens ; the
first rudiments of the eyes begin to appear; the heart beats, and the
blood begins already to circulate, The parts, however, as yet are fluid ;
but, by degrees, become more and more tenacious. At the end of two
days, the liquor in which the chicken swims, seems to increase; the head
appears with two littTe bladders in place of eyes; the heart be.ts in the
manner of every embryo where the blood does not circulate througli the
lungs. In about fourteen hours after this, the chicken is Erown more
strong ; the veins and arteries begin to branch, in order to form the
brains ; and the spinal marrow is seen stretching along the back-bone.
In three days, the whole body of the chicken appears bent; the head
with its two eye-balls, with their different humours, now distinetly ap-
pear; and five other vesicles are scen, which soon unite to form the -
diments of the brain, The out-lines also of the thighs, and wings, begin
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In whatever manner a susceptible, or irritable
body is operated upon by this exciting power, a cer-
tain quantity of it, or a certain energy, is assigned
and belongs to every individual system upon the
commencement of its living state.*

Now a living animal has, besides those attributes
common to all bodies, as solidity, extension and
gravity, a peculiar something, which distinguishes it
from a dead one ; for a muscular fibre will contract,

and that not by the power of gravitation, cohesion,
crystallization, magnetism, or chemical attraction.

That state of an animal fibre in which a contrac-
tion, or oscillation, is produced by the influx or con-

which it is imprisoned, it is heard to chirrup, receiving a sufficient quantily
of air for this purpuose, from that cavity which lies between the membrane
and the shell, and which must contain air to resist the external pressure,
At length upon the 20th day, in some birds sooner, and later in others,
the enclosed animal breaks the shell within which it has been confined,
weith its beak ; and by repeated efforts, at last procures its enlargement,

From this history we perceive, that those parts which are most con-
ducive to life, are the first that are begun; the head and the back-bone,
which no doubt enclose the brain, and the spinal marrow, though both
are too limpid to be discerned, are the first that are seen to exist ; the
beating of the heart is seen soon after ; the less noble parts seem to spring .
from these, the wings, the thighs, the feet, and lastly the bill. The re-
semblance between the beginning animal in the egg, and the embryo in
the womb, is very striking. An egp may be considered as a womb, de-
tached from the body of the parent animal, in which the embryo is but
just beginning to be formed. It may be regarded as a kind of incom-
plete delivery, The similitude between the egg and the embryo in the
womb has induced many to assert (and with great probability) that all
animals are produced from eggs.

Goldsmith's History of the Earth and Apimated Nature, Vol. II. See
also Malpighi, Haller, Graif, and Buffon.

* Brown.
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Sovi.* But to return to the innate principle of
animation in man.

Every body knows that although the child is
formed, and lives, and grows, and moves in the
womb of its mother, it never breathes there. It re-
ceives its animating principle, its heat, motion and
life, from the mother, by a nerve and artery, which
enters at its navel and conveys the blood to the heart
of the infant, without ever passing through the lungs.
The blood in this case goes directly on through the
body of the heart, by an opening called the Foramen
Ovale, and from thence to the Aorta, or great artery,
by which it is driven to every part of its body ; so
that the circulation, nutrition and life, are kept up
with the mother, as if they were not two bodies but
one. Itis remarkable that the fruit of vegetables is,
in like manner, nourished, and supported by a
slender stalk issuing from the parent stock.

When the child is born it becomes dependent on
a new principle for the continuance of its existence.
When it passes from the watery habitation into the
atmosphere, a new determination takes place ; and
instead of the wumbilical cord from the mother, the
common air becomes the main-spring of all its
actions and functions. When the child opens its
mouth to cry, in rushes the air, and expands the
lungs. The blood, which had hitherto passed
through the heart, now takes a wider circuit, and the
Joramen ovale closes forever. The lungs which had,
tiil this time, been inactive, now first begin their

¥ See Herpert.
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nicum, all the actions of the body, and all the power
which it exerts are ultimately derived.

It appears from a train of experiments, that the
common air communicates a vivifying something to
the blood, when drawn into the lungs, and gives to
it a stimulating quality, by which it is fitted to ex-
cite the heart to action; and that the chemical
quality, which the blood acquires in passing through
the lungs, is necessary to keep up the action of the
heart; and consequently the health of the animal.
For no sooner are the lungs quiescent than the heart
ceases to contract, the blood stops, all the intellectual
operations cecase, sensation and voluntary motien
are suspended, and all external signs of life disap-
pear. All which are admirably explained by Dr.
Edmund Goodwin.*

When the fluids in the human machine are thus
at rest, what do we see 2—a mere carcase—We sce
the person dead !{ But after what manner ?
Here are all the solids, and all the fluids too. What
then is lacking ? A gentle oscillation, or motion of
the fluids, a circumgyration of the liquors ; for let
there be by what means soever an oscillation, a con-

* See his experimental Enquiry, &c.
t There are several instances of people buried alive, even in this

country.
Oh reader ! But that I am forbid

To tell the secrets of the prison-house, }

1 could a tale unfold, whose lightest word

Would harrow up thy soul, freeze thy voung blood,

Make thy two eyes, like atars, start from their spheres.———

# The GRAVE,
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swallows, after lying four months in the bottom of
a pond ; of snakes frozen stiff as a stick ; of flies cork-
ed up in a bottle of Madeira in Virginia, and
brought to life again in Great-Britian ; ¥+ I say, I
cannot help believing from these and similar facts,
that it is possible to restore to life a human being
who has been frozen seme days. We have well
authenticated accounts of not only birds frozen to
death (as it is called) but of the human species too,
who were even for days, without pulse, breathing,
or the least natural heat, and yet resuscitated.*
- In this case, the application of heat should be
conducted, says Dr. Goodwin, on the same plan,
which nature points out for the hybernating, or
torpid animal ; that is to say ; it should be applied
gradually and uniformly. It may be raised to 98
degrees of Farenheit, but not above 100. To blow
one’s own breath into the lungs of another, is an
absurd and pernicious practice.

The consideration of the facts just related, have
led some to conceptions of the Sow/, which have
puzzled them, and created doubts rather unfavour-
able to the opinions entertained by the majority of
christians. ¢ What is the condition, say they, of
the soul all this time.”-—In animal bodies there are
only two general conditions, /ife and death ; and if
by death we understand the privation of life, there
can be no intermediate state between them, says

t See Dr. Franklin’s letter to Mons. Dubourg.

“ Sec the writings of Redi and Whytte. The Flora Siberica. Also Peyer
Anaton.
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ror what one would wish to forget,and makes of a
thinking being, an object of admiration, or a sub-
ject of pity and tears !

The intellectual scheme, says the author of
Hermes, which never forgets Derty, postpones
every thing corporeal to the PRIMARY MENTAL
cavse. Itis hereit looks for the origin of in-
telligible ideas, even of those, which exist in hu-
man capacities. For though sensible objects may
be the destined medium, to ewaken the dormant
energies of man’s understanding, yet are those
encrgies themselves, no more contained in sense,
than the explosion of a cannon in the spark which
gave it fire.

This then, like all other sound philosophy, leads
us at last, up to the cREAT FirsT causk, the ENs
ENTIUM, the SUPREME AUTHOR oF arLt, whois
ever to be adored with the most profound reverence
by the reasonable part of this creation.*

* It would seem that the Parent of Universal Nature has ordained, that to
a certain degree of exquisite organization the soul should adhere ; for be-
tween organization and functien there exists a connexion proportioned
and inseparable. When that subtile organization is ruined, the soul flies
back again, like quenched fire, tothe source whence it came. 1If so, then
are not our bodies vessels, immersed in the vivifying spirit, the “anima
mundi " If the materials, which compose these vessels be arranged after
a certain manner, life, or the spirit adheres to us, If the vessel is cracked,
to a certain degree, it can hold no water. If the body be to a certain de-
gree marred, it can hold no life. If the deranged organization hanish
life, for fifteen or twenty minutes, as in persons who have lain that time
under water ; and if, by communication of warmth, and agitation of the
lungs, and of the heart, life should be restored, what shall we say then?
where ? and in what state was the soul, or immortal part ! We can only
say, that being still immersed in the anima mundi, the body is rendered, by
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The Roman name strikes us with such venera-
tion, that we are apt to include Aumamity among
their virtues. But the most celebrated virtue of the
most renowned Roman would pass without much
culogium in this day. The truth is, their natural
roughness of temper, their adoration of Fictoria,
that Deity so dear to the Romans, made them neglect
and trample upon their fellow men, whom they scarce-
ly distinguished from brutes.* And when the glory,
greatness, strength, and learning of that famous
people were extinguished, and when their Empire
was finally overturned, the cause of humanity was
still less regarded.

It was worse, when a northern swarm of barba-
rians, the Goths, quitting their inhospitable regions
spread through the more fertile parts of the world,
and extinguished the smail light of learning which
remained. |

And when Mahomet and his successors carried
their victories, with the rapidity of a torrent, over
most parts of Asia, Africa, through Persia, Arabia,
Egypt, and Palestine, they completed the destruc-
tion the Goths began.

When the barbarians embraced christianity, they
made it bend to their prejudices, rather than sub-
ject their prejudices to its principles; and from the
mixture of christianity with the antient customs of
barbarians sprang a discord in manners. From a
mixture of the rights of sovereigns with those of

* Millot, ' + Boerhaave's Academ, Lec,










































