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ON THE HYPOSTOMA OF ASAPHUS CANADENSIS, AND
ON A THIRD NEW SPECIES OF ASAPHUS
FROM CANADIAN ROCKS,

BY E. J. CHAPMAN,
PROFPESSOR OF GREOLOGY AND MINERALOGY, UNIVEESITY COLLEGE, TORONTO.

Read before the Canadian Institute, December 18th, 1858,

I. ABAPHUS CANADENSIS.

In our recent description of this new species (Canadian Journal,
vol. 8, p. 230 ; and Annals of Natural History, July, 1858), we were
unable to give any definite information respecting the form of the
hypostoma. Since the publication of this description, however, Mr.
J. P. Smith, of Toronto, has found a well preserved hypostoma
(evidently belonging to the species in-question), in the Utica slate
of Whitby, in Canada West—one of the principal localities of the
species. By the-kindness of Mr, Smith, whose zeal in the service.of
Canadian paleontology we have already had occasion to acknowledge,
we are enabled to lay before our readers a figuré of this hypostoma,
someéwhat enlarged. In its outline; the hypostoma of Asaphus
Canadensis, as'in all the recognised species of the genus Asaphus,
exhibits the well-known fork or “horse-shoe” at its lower or buceel
extremity. Thé upper- margin or so-called “base” is partially ob-.
scured, and the wings, or ascending processes by which the hypos-

VOL. IV. : B



2 ON THE HYPOSTOMA OF ASAPHUS CANADENSIS,

toma was attached to the under side of the glabella,
are also in part concealed. Delicate, irregular strim :ifs.
are seen on each side of the hypostoma; and two
small pits occur, one on each side, at about two-thirds
of the distance between the buccal points and the
base—our specimen agreeing in this respect with the
hypostoma of Asaphus platycephalus (= Isotelus HvoTeonasr..,
gigas*). The space in the centre, between the pits, is somewhat
raised.

This hypostoma is chiefly interesting as proving our species to be
a true Asaphus, and not an Ogygia, with which in other respects it
has certain affinities. In the Ogygia type, the hypostoma presents
an oval outline at its buceal extremity.

II. ASAPHUS HINCKSIL,
(A New Species.)

Our colleague, the Rev. William Hincks, Professor of Natural
History in University College, Toronto, having been lately on a
botanical excursion to the Blue Mountains near Collingwood, in
Canada West, collected at the same time a few fossils ; and these he
has had the kindness to place in our hands. Together with the
more common or typical species of the Utica slate (Grapfolithus
priodon, Triarthrus Beckii, Asaphus Canadensis, &c.), there is a
nearly perfect specimen—so far as regards its outline—of a trilobite
closely related to Asaphus platycephalus. 1t occurs in a piece of
limestone, & portion apparently of one of the calcareous bands inter-
stratified amongst the bituminous shales of the Utica slate. For
the information of distant readers, and those unfamiliar with our
geology, it may be stated that the Utica slate belongs to the Lower
Silurian series—beyond which, with us, as in Europe, the genus
Asaphus does not appear to pass. Although exceedingly opposed to
the extreme multiplication of species, so prevalent amongst paleon-
tologists of the present day, we are compelled, almost against our
will, to regard this Collingwood trilobite as new. 'We beg therefore
to name it after the Rev. Professor Hincks, from whom we received
the specimen. The general form is that of a narrow oval, with the
longer to the shorter or transverse axis about as 5 to 3. The length,
in proportion to the breadth, appears somewhat greater than this,

* Also with that of 4. tyrannus, Murchison, and other European species,
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on account of the side lobes being strongly arched. The crust is
entirely removed from the thorax, and is only present in traces on
the head-shield and pygidium. The latter, like that 0. A. platy-
cephalus (= Isoletus gigas), is destitute of segment-markings except
in faint traces on the surface below the crust, and the axis is but
slightiy pronounced. The body-axis, with eight segments, is about
as broad as each of the side lobes, or perhaps a little broader—agree-
ing also, in this respect, with 4. platycephalus. The pleurm curve
backwards (or towards the caudal extremity) at their points; and on
each pleura—at about one-third of the distance from the peint to
the axial furrow, and close to the upper margin—there is a small dus
deeply indented pit. Unfortunately, the stone is broken

away for a short space along the outer side of each axial ~3="\
furrow, so that the grooving on the pleure (if any be ~“$<\}
present) is not scen. The outer halves of the pleur® ,...n cxrnsss.
(speaking always as to the surface under the crust) are riomm or
however, quite free from any traces of a furrow. If Hinexd
ever present, accordingly, the furrows could only bave extended a
short distance from the axial groove. The surface of the head-shield
is much destroyed, bus.the lower end of the facial suture is seen to
correspond with tha$ of A. platycephalus; and the genal extremities
terminate in very slightly rounded angles. The usual asaphus-striz
are shewn on the margin of the shell, on both the head shield and
pygidium.

Asaphus Hincksii differs thus from. 4. platycephalus by the pecu~
liar and strongly marked indentations-on the pleursm; and by the
ends of the plevr® curving backwards instead of forwards, and ter-
minating in well-developed points. In A. platycephalus they curve
forwards, and are rounded off in conformity with the rounded genal
angles of the head-shield. 'The annexed tabulc distribution of the
four species of Asaphus occurring in Canada, brings out these points
of difference more distinctly.

Caudal shield with {Hegd'“gle“. terminating in long points.— 4.
anadensis.
segment furrows | geag angles.rounded.—A. Halli.
Caudal shield Pleurs curving forwards.— 4. platycophalus.
smooth. Pleur curving backwards.—4. Hincksii,
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Or:— Head-angles terminating in horns; pygidium
Pleure curving furrowed.—A. Canadensis.
backwards. Head-angles slightly rounded; pygidium

smooth,.—A. Hinokaii.
Pleurm curving Pygidium furrowed.—A. Halls.

forwards, Pygidium smooth.—A4. platycephalus.

The characters given above, and more especially those founded on
the grooving of the pygidium and the direction of the pleurs, may
be thought by some palwontologists to be of little specific value.
The segment-markings on the pygidium may be deemed by these
observers as characteristic rather of age than of species; but our
specimens of Adeaphus Canadensis, for example, are quite as strongly
furrowed when of large as when of small dimensions; and all the
perfect-specimers of Asaphus platycephalus that we have examined,
small as well as large, present on the caudal shield an equally sinooth
surface. The isolated ‘caudal shields hitherte considered to belong
to young individuals of the latter species, should be referred; pro-
perly, we believe, to Asaphus Halli. Secondly, as to tlie direction
of the pleurs. As this character is more or less related to the
genal conformation of the head-shield, it ought certainly to be
regarded as one of no mean value. If two species of Asaphi, with
forward-curving and backward-curving pleurs respectively, be ex-
amined side by side, the distinctior becomes most obvious. The
entire conformation of the pleura is affected by it. The pits or row
of single indentations on the pleur® of Asaphus Hincksii, coustitute,
moreover, a peculiar character.

ON PARASITES.

BY LUCIUS OILLE, M.B.
Read before the Canadian Institute, Dec. Ath, 1858,

‘With the powerful dids which the collateral sciences afford him, and
kis own habits. of careful observation, the modern student of natural
history in ranging over the domain of vitality could not fail.to notice
this numerous and widely distributed class of organisms. Accordingly,
these forms of life have received a degree of attention commensurate
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with their numbers and importance, and this with decided advantage
to the progress of natural science generally.

No more important or welcome contributions have been made
within the last few ‘years to the common stock of scientific infor-
mation than those concerning parasiies, whether regarded for their
brilliant illustration of the theory of types, the general principles of
classification, aud the doctrines of physiology, or their practical
bearing upon important industrial pursuits, and the science and the
art of medicine and veterinary surgery. Although all departments
of this extensive subject are full of interest, yet inasmuch as the
entozoa and especially those infesting the human subject have been
investigated with the most satisfactory results, and present points
of singular novelty in their history. I dm especially attracted to-
wards them in collecting materials for this article.

Accordingly after a few general observations which the subject
naturally suggests, and some necessary brief allusions to individusl
species of vegetable parasites, which by their singularity or important
relations to man especially engage attention, I propose to take into
consideration the human entozoa and exkibit as nearly as possible the
present condition of scientific knowledge concerning them.

Some allugion will necessarily be made during the course of the
investigation to entozoa found only in the lower animals, in order to
illustrate more clearly the history of those infesting the human
subject. Some important facts I have myself been privileged to
verify ; the most of them are given upon the authority of Von
Biebold Kuchenmeister, and other distinguished and accurate ob-
servers. Whatever theories may be broached must be taken for
what they are worth.

The rightful study of natural phenomena induces speculation but
does not permit the imagination to run away with the judgment, for
it continuaily induces the mind to trace effects back to their causes,
and felix qui potuit rerum cognoscere causas. Tt continually submits
the results of previous observation to the trial of new facts. Hence,
as the field of positive knowledge widens opinions and theories which
once seemed correct are found to be erroneous. The ideas of the
previous year are continually revolutionized by the discoveries of the
present one, until a primitive fact or law is discovered, which then
~ becomes a foundation for the particular branch of science in which it
is found, and as far as it extends.gives to that branch the character
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of exactness. “The mathematician prescribes conditions for solution
and forms of result. He thus dictates to existence,—he determines
beforehand: what means are wanted and what form the result shall
appear in.” The natural philosopher on the other hand dictates
nothing, he only endeavors to distinguish between what is essential
and what is not, in the train of apparent causes to which any given
result may be attributed. Confined to study and observation only,
he creates nothing—changes nothing. The great field of the actual
is spread before him. It embraces facts only with which he is to
become acquainted. He reads natural phenomena right onward and
takes them in all their significancy as he finds them. Guided by the
light of .experience the modern enquirer eschews all theories except
such as are based upon unmistakable facts. These he collects on
every side, and although they should not bear upon the particular
subject of investigation which he may have in hand he does not reject
them as worthless, but stores them up for future use, c~nfident that
they occupy some position of importance in the economy of nature.
Thus whilst investigating & point in the physiology of respiration
Dalton discovered arare species of Spiroptera in the right cavity of
a dog's heart. Douné discovered in a similar manner the Trichomonas
vaginalis, an infusorial animaleula in the morbid vaginal secretion of
a female laboring under gonorrhoea. Accident directed Claude
Bernard’s attention to the glycogenic function of the.liver. Num-
berless additional examples might be adduced, illustrative of the
importance of neglecting nothing in a physical examination.

But a simple observation of great numbers of disconnected and
disjointed facts, although it may cause astonishment at the versatility
of nature, will afford small insight into the hidden laws which regulate
their occurrence.

Facts to be of real value must be estimated comparativély and in
their proper connection. Such is especially the case in the subject of
inquiry which I have proposed to myself. Nowhere is the necessity
of carefully conducted and connected observations of more importance
than among parasites, and of these the Entozoa par excellence. In
one place a parasite is seen to reproduce by gemmation, in another
by fissation, and still a third by oyvulation. Disconnected observation
would never establish a connection between all these three forms, and
yet nothing is more certain than that they occur in the same animal
at different stages of its existence. A microscopic ovule enclosing a



ON PARASITES. 7

simple organism whose only members are a few smail hooklets, is
accidentally discovered upon a blade of grass or in a drop of water
from a ditch, a cesspool, or stream. Has such a defenceless liitle
creature any relation with the formidable tapeworm that devours the
sustenance of the unfortunate victim whose intestines it infests? It
was the crowning triumph of German assiduity and skill to establish
the fact. In the interior of the tissues and upon the free mucous
surfaces of the human and other organisms, secondary organisms of a
low grade of development are found, apparently formed in the locality
that they inhabit. 'Whence do they come, and how do they originate ?
The ancients explained them .as freaks of nature, creatures of equivo-
cal or spontaneous generation, i. e., simple results of the concurrent
action of the forces at work in the place where they were developed,
upon matter collected there. And even since the new era in embry-
ology inaugurated by Bedi and Vallisneri there have been, and still
are physiologists who maintain the generatio equivoca of these beings.
Thus we quite recently have Reauchier and Viguier gravely declaring
that, “in the predisposition to entozoa the thick mucus of the
intestine comes under our consideration, in the first place, as being
acid itself it cannot purify the blood from acids. From a portion of
the mucus the worms are produced with the assistance of asthenia and
adynamia by the generatio equivoca. 'The worms produced are as the
analysis shews, still more acid than the mucus from which they are
produced. Emetics, drastic purgatives, mercury, antimony and
arsenic certainly kill the worms, but weaken tke constitution, and
thus actually rouse the generatio equivoca into activity, and cause the
formation of worms,” &ec., &c. Of such physiologists we must say
scientia non docet. The zealous researches now prosecuted everywhere
in the embryology of the lower animals and especially the entozoa,
have, however, routed the partizans of the generatio equivoca from
their last field of contest, and conclusively established the universal
correctness of the doctrine omne vivum ex ovo.

The metamorphoses and habits of many of these creatures surpass
in strangeness those exhibited by inhabitants of the outer world.
Although of simple structure and no particular beauty of form to the
eye, the microscope invests them with the fairest proportions and a
complexity of structure often surpassing that of higher animals,
Active investigations are being conducted among these interesting
beings, and new species are continually added to those already known,
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some of which latter, however, it is found necessary to consolidate.
Tt is seen that there is hardly a species of plant or animal that does
not at some time support one or more species of parasite, yet until a
recent period very little positive knowledge was possessed concerning
them, That a class of organisms so intimately connected with
human welfare as these are found to be, should have remained so long
without scientific inquiry, might seem strange, were it not that many
of the phenomena connected with them are exceedingly obscure, that
their habits are often repulsive, and that they are deficient in those
qualities which compel attention to the denizens of the desert and
forest, the flocks and herds, the lofty forest trees, the feathered
tribes and useful plants.

A few hours, a single night often, has sufficed to usher into being
worlds of parasite eryptogams upon the cereal crops, to the entire
destruction of the farmer’s hopes. Famine even has resulted from
their malign luxuriancy of growth. Yet amazement and grief until
recently were the only emotions excited by thesc cryptogams. Their
effects were seen and deplored, but no rational investigation was made
into the nature and cause of the blight, as they were called. With
cbaracteristic regard only for the cares and necessities of the
present, and carelessness of the future, agriculturists plodded on
the daily round of toil, hoping that some time the ¢ blight” would
cease to destroy, and plenteousness again repay their labors. Not a
year passes that millions of dollars are not paid for the maintenance
of such cryptogams as the Uredo, Puccinia, Botrytis, Oidium, and
many other fungi, yet it is only now that the history of these parasites
is being investigated. In time, with the aid of collateral sciences,
among which, not the least important is meteorology, a strong hope
may be entertained of protecting plants from their destructive ravages.

The investigations of naturalistshave been equally successful among
animal as vegetable parasites. These creatures are found in vast
abundance upon vegetation from the proud forest tree to the humble
blade of grass. Of the many hundred species already known which
prey upon vegetation the aphides may be particularly alluded to on
account of their puny size, terrible voracity and powers of increase.
With a single grasp of the haud thousands of these insects may be
annihilated, so helpless are they in their own defence, yet by sheer
force of numbers they often thwart the most determined effort to
stay their ravages. The strange metamorphoses of this species of
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parasite will be noted hereafter. Seuckartsays: ““Whenever an animal
is too small and too imperfectly armed to overawe and. destroy that
which its instinct leads it to seek for nourishment, it must be content
with robbing it by feeding upon its juices and solid parts.”” Thus
the sheep in pasturing in certain localities swallows unconsciously a
dreadful enemy—the six-hooked embryo of the Ceenurus cerebralis
encased in its coat of mail: for such in truth may be called in its
particular case the eggshell in which it is securely developed, amid
the hazardous vicissitudes to which it is exposed. Set free from this
ovular envelope by the action of the digestive juicesin the alimentary
canal, the cenurus commeunces an active-passive migration to the
brain, where it causes the disease well known as the * staggers,” froma
prominent symptom manifested. The disease called the “measles”
in the hog depends upon a similar cystic worm the cysticercus
cellulose. Catnivoralike the wolf, the dog, and man himself, feeding
upon these infected herbivora, become themselves infested with tape
worms.

From the preceding observations it may be gathered, that parssites
exert a very decided influence over man’s natural well-being, through
their ravages upon his means of support. Yet the discoveries that
have been made regarding them are among the crowning triumphs of
the scientific skill, industry, and acumen of the observers of the
present day. in contradistinction to those of the past.

But still farther. The science and the art of medicine bave for
many centuries been cultivated with zeal and assiduity by a class of
men who specially devoted their attention to the subject. The dis-
eases which affect the buman frame have always been regarded as
worthy of special attention, and honors and emoluments have been
heaped upon the successful physician. But strange to say, until the
present century the parasites infesting the human subject remained
in almost total obscurity. By some fatality the small number of
disconnected facts with which the elder physicians were familiar, re-
ceived a false interpretation. Their production, mode of nutrition,
and anatomy, were all misunderstood, and the symptoms supposed to
indicate their presence were vague, trivial, and incongruous. There
was a general opinion among medical men of their vast abundaunce
which, as may be easily imagined, found an exaggerated reflection
among the laity. In fact worms were the bugbear of old women and
anxious mothers. Even at the present day the physician who prac-
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tises much among the common class of people will often find the
question of entozon gravely mooted in his presence. In those palmy
days of empiricism as soon as a child presented any of the incongru-
ous symptoms supposed to indicate the presence of these dire destroy-
ers of juvenile health and comfort, straightway, in the quaint
language of Kuchenmeister, ¢ the time-honored worm medicine was
administered with one hand, under terror of the wholesome birch
wielded by the other.” If the domestic remedies did not succeed in
expelling the unwelcome intruders, orin curing the cachexia upon
which they were supposed to depend, the family physician, or per-
haps some great specialist upon worms, was summoned, who skilfully
directing his medication to the supposed indications, either removed
the causative cachexia; or, by a coup de maitre, killed the entozoa
without injuring the living covers that they infested ; or, by altering
the character of the intestinal secretions, rendered them no longer
acceptable to their despoilers; or, lastly, by such mechanical irri-
tants as the enema, drove the intruders out of the intestines. Often
after the administration of powerful drastic and chologogue cathar-
tics, the copious digestions of blood-altered bile, and intestinal
mucus, were triumphantly pointed to as the mangled remains of
animals, whose very presence was problematical. All this is happily
altered now. Although entozoa are as abundant as of yore, yet the
improved knowledge which present physicians possess of their patho-
lozy and treatment, has greatly humanized this department of medi-
cine. To cause dangerous mucoenteritis in the expulsion of entozoa
would now be considered mal-practice.

The wonderful discoveries that have heen made by mears of the
microscope among parasites infesting the human subject constitute a
basis for startling speculation. Thus, diseases that used to be attri-
buted to other causes are now boldly referred to a parasitic origin,
although the parasites may not be discovered. The Cholera Asiatica
of the present century, the Black Death, and Sweating Sickness of
former periods, present many features and analogies favorable to this
supposition, The highest powers of the microscope have failed to
define the limits of vitality, so vastly minute are some of the animal-
cular inhabitants of the earth. Hence, although we should fail to
detect them, microscopic organisms may still be the cause of dis-
ease. Their presence insuch 2 case would need to be determined by
negative cvidence,~—the diagnosis made by exclusion. The probabil-
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ity of success is, under the circumstances, sufficiently dubious.
Speculations based upon negative evidence, though interesting and
supported by numerous analogies, are not reliable, from the impossi-
bility of knowing all the circumstances that bear upon the case in
point. It seems proved, however, that the germs of future organisms
float in myriads through the air and in the water, and that they lie
everywhere upon the surface of the earth.

Man is accustomed to pride himself upon his position at the head
of animated nature, yet in the exercise of those powers which are
his prerogative he exposes himself to vicissitudés and dangers that
he often does not appreciate, and from which the inferior animals are
more or less exempt. Accustomed from his birth to one climate he
rushes into a very different one, and retaining his original habits
under very different circumstances, he pays a double penalty for his
raghness : first, of disease; secondly, of the entozoa to . “ich that
disease supplies a suitable nidus for development. In !ing his
Pleasure wherever and whenever he lists, fortunate indeedis  for him
thas he affords so few conditions as he does for the develoyment of
parasites. For does he scent the perfumed gales from the orange
groves of the south, or snuff the cold air from off the icebergs at the
north, he takes into his aerial passages the invisible germs of future
organisms. Does he tickle his palate with the delicious fruits of the
tropics, or make a frugal meal like the Esquimaux, of train oil and
tallow, on the shores of the Arctic sea, down his throat by thousands
go the dormant seeds of future evil. Insinuated into hislungs, nose,
mouth, and éutaneous follicles, and scattered over his whole body,
the microscopic germs await: their destiny.

This much, the microscopic and other observations absolutely
demonstrate. That single experiment of Schultz of Berlin, is con-
clusive upon this point, and at the same time confutes most of the
arguments in favour of the generatio equivoca. He took a flask and
placed in it a vegetable infusion. A cork with an apparatus of two
tubes bent to a suitable form and with bulbs blown upon them, was
carefully inserted iuto the flask, sulphuric acid was placed in the one
tube, and in the other caustic potash. Air from time to time was
sucked through the i.ues and consequently through the flask also.
After a couple of monthsthe infusion remained free from cryptogams
and infusoria. The cork was then removed and the infusion exposed
to the air, in a few days the infusion swarmed with life. During the
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first:part of the experiment the invisible spores and ovules in the air
sucked through the tubes were exposed to the action of the acid and
alkali, and killed. In the latter part, the air freighted with the in-
visible germs came in direct contact with the inf'usion, and those
germs finding there a suitable nidus for development, gave origin to
the living beings witnessed. If then it is established that each one
of us breathes an air laden with the germs of organisms that only
want a nidus for development; that with the food we eat, and es-
pecially the water we drink, additional germs are introduced into
our system by another channel ; if as we know pusitively by abundant
observation, we ourselves as well as the lower animals and plants-
are the actual habitat of parasites; let us by all the meaus at our
command, ascertain the conditions of existence and ways of life of
those beings, that as farias possible the material well-being of our
race, and the interests of nntural science may be promoted. The dis-
cussion that is still open as to the origin of numerous cutaneous dis-
eases demonstrates the necessity of eliminating all causes of error from
investigations of such obscurity. Gruby, Gulliver, and other careful
observers positively maintain the parasitic origin of porrigo favosa.
Wilson in an article, every page of which is the expression of careful
researches, denies the presence of any eryptogam in the crust, and
shows that the first named observers were misled by deceptive ap-
pearances, Both parties thus investigate the same result but trace
it to different causes.

The vastness of the obscurity which rests upon the subject of para-
sites naturally leads to much speculation. Facts here as elsewhere
are made the basis of undue generalization.

The domain of reason which is the result of experience lies beside
that of imagination, and many avenues lead from one into the other.
The ascertained fecundity of parasites, the new species continually
discovered in the most unexpected places with the various morbid
symptoms which they are Znown to cause, easily lead to the supposi-
tion of the parasitic origin of diseases which really arise from other
causes. Thus with the orowth of natural science do its requirements
for additional investigation augment. Questions are perpetually re-
opened that were once supposed to be definitely settled, and new ones
are raised. From each rugged summit upon the hill of science that
its devotee atiains, be sees others still more difficult of access rising
above him. But stillhe struggles on although often with naught but
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the beacon light of hope to guide him,—the # ‘ns consciz recti o in-
vigorate him. Although great additions have been made within the
present century to the list of known parasites, it ia still far from com-
plete: vide Rudolphi Synop. Ent. The migratory habits of animal
parasites are a source of much difficulty in tracing their history. Jn
fact it is the greatest impediment in the way of investigation.
The condition of their existence being so much specialized, so dis-
similar and often so far asunder from one another. Innumerable
abortive experiments require to be made before those conditions are
all examined, and the entire history of the particular organism which
is the subject of investigation ascertained. Impelled by instinet they
traverse the organisms which they infest, or leave them for the outer
world. They also are transferred passively from place to place, from
organism to organism. For example the six-hooked embryo of the ces-
toid entozoa having been set free in the interior of the alimentary canal
of various animals, migrates actively into a portal vessel, then passively
floating in the circulating blood it lodges in some remote capillary
and renews the active migration, passing into the interior of the tis-
sues which its instinct leads it to select for its dwelling place, prece-
ding its development into a cystic worm.

How many observations required to be made to determine this single
fact? A .six-.hocked animal was seen in the intestine of a cystic worm
ina distinet tissue, a strong imagination would hardly have suggested
any relation between them.

A cercaria without sexual organs and two thirds tail, swims freely
in the water among little mollusks like the paludina. In the interior
of one of these mollusks is found a distoma with several organs, but
without tail, and in no respect resembling the cercaria. It would not
be expected that these two animals had any relation, yet the cercaria
is developed into the distoma. In this connection, mention need but
be made of Kuchenmeister who for four years was vainly on the look
out for a tznia belonging tu the cysticercus of the meal-worm ; of
Filippi, who opened hundréds of animals to trace the development
of the eggs of distoma-into cercaria. Simple in apparent structure
though they be, rude and loathsome to the eye, not from any special
deformity but from association, these entozoa afford a deep insight
into the mysteries of vitality. The higher organisms that inhabit
the outer world, are opaque, and consequently present insuperable
obstacles to the ocular examinations of their vital functions, no light
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however powerful can pierce the outer envelope of their digestive
passages and permit a view of the digestive process as it actually oc-
curs. In impenetrable darkness is that great problem worked out
continually, and glimpses of it only, are caught by the experimental-
igt, who establishing fistulee at various places in the course of the
intestine, withdraws at will the materials in the neighborhood, for
purposes of examination.

The ovaries and testes form ovules and zoosperms, the precious de-
positories of the vital principle for perpetuation of species. The
highest interest is therefore attached to them. But the action of
these organs can only be judged of by their effect, withdrawn from
the body from time to time. To trace the successive stages of the
formation of ovules and zoosperis 7 sify, is impossible.

But in the entozoa, and the simple animals that dwell in the
deptbs of the seas, provision is made for those examinations which
in the higher animals are impossible.

These creatures, passing their lives away froin the light, are quite
diaplianous. Their simple cellular structure also favors examination.
Placed in suitable media, in the living state, all the details of their
structure aud functions can be examined from the beginning to the
close of their existence. They, as it were, invite science to the study
of life under sufficiently simple forms for comprehension. Each
atom of food may be traced through all the changes that it undergoes.
Thus, in the interior of man’s own organism, in that very digestive
passage whose functions are such a mystery, a structure is formed
which will yet serve to explain the very fanction which produced it.
At the culminating point of animal development the simplest living
forms appear, and extremes meeting on a common ground, reveal a
general law : the identity of digestion throughout the animal scale.
Such nematode entozoa as the ascaris mystan (parasite to the cat,)
possessing a genital system exactly fitted for the purpose, have served
to reveal the entire process of formation in ovules and zoosperms, the
impregnation of the former by the latter, and their subsequent history.’
Placed beneath the microscope they assume a magnitude suitable for
examination. It may further be remarked in this place that many
of these creatures so slightly disturb the health of the animals they
inhabit, and are so constantly present, that the experimentalist soon
ceases to regard them as morbid phenomena.

Are these creatures then unworthy of scientific enquiry ? Let the
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indefatigable zeal with which modern helminthologists pursue their
favourite study answer. Consider Rudolpln who consecrated a life
to the collection and classification of parasites ; Bremser who collected
in his Atlas the greatest number of facts upon the subject known at
his time ; Dujardin who in five years explored 3000 animals in search
of parasites ; Leuwenhoeck, who maintained two pediculi in his stock-
ings for two months, to ascortain their power of increase. To form
the museum of helminthology at Vienna and collect 368 specimens,
in five years, forty-five thousand vertebrata were opened.

Ignoring the prejudices of the vulgar mind, the modern naturalist
pushes his researches into the most remote localities, the most for-
bidding places, confident that his labours will not be fruitless. Their
functions, numbers, history, intimate relation with industrial pur-
suits, and with medicine, all combine to give interest to parasites.

Each tissue in plants and animals seems adapted to support some
special inhabitant. Among vegetables, the root, bark, duramen, and
above all, the leaves, support a numerous secondary existence ; and
animals are equally liable to the encroachment of parasites. One
species infests the cellular tissue, another the brain, ancther the liver,
and so on.

The aphides, from their numbers and peculiar embryology, merit
special attention. One species at least, and often several, of these
diminutive creatures belong to every species of plant. The sensi-
bilities of some of them are so acute that only a single species
of plant will serve for their food. Others are not so susceptible,
but subsist upon all leaves that they light upon. The procreative
powers of these creatures are so enormous, that Reaumur esti-
mated 5,904,900,000, as the possible offspring in the fifth genera-
tion from a single aphis. This fecundity sufficiently accounts for
the enormous destruction of plants which they yearly inflict. Not
unfrequently they have caused such fearful ravages over large regions
of country, that governments have adopted compulsory measures for
their destruction. They constitute many of the blights spoken of in
common parlance. Their embryology as far as I know has no paval-
lel among the rest of the insect world, but finds its analogies among
the entozoa.

Provision is always carefully made to keep each species of animal
in due bounds. Those creatures that are most liable to destruction
have the greatest powers of reproduction.
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The codfish lays its 9,000,000 eggs, the shark its dozens. Those
of the codfish are naked and defenceless, whilst the others are care-
fully protected by a horny and persistent covering. The cercaria
marginata leaves its sporocyst and the body of the paludina where it
was gencrated, and swims in the surrounding water. Although
numerous animals have been examined, the particular species in which
it can develope into a distoma has not yet been discovered. Hence
the chances for the destruction of this parasite vastly exceed those
favorable to its final development. Accordingly this species of
cercaria is produced in great abundance, so great indeed, that they
often completely fill the testes and ovaries of the paludina in which
they are developed.

Pathological corditions as well as those that are phyaxologlcal
afford a nidus for the development of parasites.

The class of parasites infesting the animal creation, to which by
far the greatest interest is attached, are the Entozoa. They have
received a corresponding degree of attention. The perfect adapta-
tion of all living beings to the circumstances in which they are in-
tended to pass their existence, is a never ending source of admira-
tion to the scientific observer.

Turning to these Entozoa, we see purpose or function just as
strongly manifested as elsewhere. High intelligence has been pro-
vided for in the conditions of the air and dry land. Here, in the in-
terior "of organisms, enshrouded in darkness, and in relation with
vitalized structures, what sort of organization would be expected ?
"The intelligence required for the obtaining of theirfood is a minimum,
for their food is prepared at hand ; muscular activity of any kind is
as unnecessary as intelligence, with the absence of muscular develop-
ment a nervous apparatus is unnecessary. Food is prepared already
elaborated, hence no digestive apparatus, or only a simple one is
required.

Accordingly upon examination of these creatures we find no defi-
nite nervous system, no muscular development or a feeble one, no
brain, no digestive canal, (with exceptions.) Eyes these animals
have not, for they could see nothing if they possessed them. Ears
they have not, for no waves of sound ever approach them, a general
sense of touch it is to be presumed they have. They must be amen-
able to the great law of omne vivum ex ovo; i. e. they have a very
complete generative apparatus, which is always present in the perfect
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individual. Their history has been examined with great care by
modern observers, and some departinents of the subject bave been
investigated wit great success.

Of all the classes, the Cestoidea are best understood. Many inter-
esting facts in connection with the Trematoda are known, but others
still require elucidation ; and the same rémark is applicable to the
Nematoidea.

All sorts of animals have been opened in search of Entozoa, and
when discovered, their anatomy and physiology have been carefully
scrutinized, 8o as to determine their affinities.

‘When it is recollected that Helminthology as a science dates from
a very recent period, that the metamorphoses of Entozoa are extraor-
dinary, and without apparent analogy among the animals inhabiting
the outer world, as they were known to the older naturalists, there
is abundant reason for satisfaction at the position which this depart-
ment of Zoology at present occupies. Theé facts discovered are new ;
the inind has not habitually contemplated them, hence their due value
as yet, may not be accurately determined. In Linnseus’ Natural Sys-
tem, 12th edition, eleven species of intestinal worms are described.
In Rudolphi’s Synopsis entozoorum, nearly one thousand are cata-
logued. Since his time, some of his species have been corrected and
consolidated, but others have been discovered.

Here as elsewhere, presumption has impeded the acquisition of
positive knowledge. Nature has often been interrogated in a wrong
spirit. Observers have not invariably manifested a single-hearted desire
for the truth, irrespective of preconeeived notions. False impressions
acquired by one sided and too -hasty observations have not unfre-
quently been pertinaciously maintained, with an unfairness highly
reprehensible. When Von Siebold established the identity of the
scolex of the cystic worms with the head of the tape-worms; he did
good service to the cause of science. But his pertinacious mainte-
nance of his opinion that the cystic worms were strayed and degene-
rate or monstrous cestoids, long stood in the way of the acceptance
of the true explanation concerning these two forms,

Many of the older naturalists, because they could not sec certain
entozoa spring from eggs, although sexual, considered their origin
spontaneous.

The identity of the scolex of the cystic worm, with the head of the
oéétoid having been ascertained, an importent question yet reinained

VOL. 1V, c
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for investigation, viz : whether the caudal vesicle of the former was
to be regarded as the result of circumstances, or a stage in the ordi-
pary development of the perfect animal from the six hooked embryo.
It will be seen that this is a part of the general question, how far ex-
ternal circumstances modify the growth and development of an or-
ganiam. Do types change? A question of the highest importance,
and which lies at the base of all physiological science. It bears upon
the important subject of classification, without which, zoology and
botany would be a mere jumble, what in fact chemistry was, until
the discovery of homologies. It therefore may justly be considered
before proceeding to the classification of the entozoa.

An extended survey of the animal kingdom establishes positively the
fact that there is a progression which is quite regular, from the sim-
plest infusory animaleule, up to man. Cuvier's observations prove
that animals after the precise types of the present, were in existence
4,000 years ago, and that the fossil animals were of different species,
If present types have existed so long and fossil ones have perished
with the cessation of the conditions necessary for their maintenance,
the conclusion seems irrefragable that types are constant. This con-
stancy is preserved through the medium of a continual succession of
individuals, that find suitable conditions always for their development.
‘When those conditions terminate, the succession also terminates, and
with new arrangements of matter appears a new. type that goes on
as before. It may be here observed that all man’s efforts at the so
called improvement of useful plants and animals have merely resulted
in modifications of growth, and not in development.

I shall now give the classification of entozoa as it is generally
adopted at present.

Being the expression of actual fact it is reliable. The general
characteristics of the species of entozoa infesting at some time the
human subject will then be given, and afterwards, their embryology.

Exrozoa (Helminthes.)
Class I.

. ) Sexes united ... }O L. Cestoid
No intestines....... | g e integument rder 1. Cestoidea.

Bexes separate...

No mouth or anus Soft integument

} Order 2. Acanthocephals.
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Class II.

Intestine terminating-in a cacal extremi-
ty, without aDuS ........eeereerveneecniens 3 Order 3. Trematoda.
Sexes united.................

Class III.

" Mouth situated on Y
the ventral surface
provided with four
* -arfect intestine | retractile hooks... .
Sexss distinct...... | Mouth at or near

the anterior ex- )
tremity and with- [ Order 5. Nematoidea.

> Order 4. Acanthotheca.

| out retractilehooks j

It will be observed that sexuality is an essential characteristic of
all the classes with the order beneath them. All such transitory
forms, as cystic worms, cercaris, &c., which are mere siages of
development from the egg to the perfect animal, are struck out of the
general classification and placed umong the characteristics of species.
The consideration of their embryology will shew that there would be
as great impropriety in classifying cercaria, as a larva or chrysaliz of
insects. Such names as cercaria, redia, &ec., will be retained, but
with the proviso that they do notindicate species, but different stages
of species. .

The general characteristics of the orders infesting man will now be
given. In their embryology such additional particulars will be given
as are necessary to elucidate the subject.

Onmm 1. CESTOIDEA.

The body is soft, elongated, flattened, jointed, terminated anteri-
orly in a cephalic enlargement to which it is mostly united for some
time. Tbe whole together constitutes astrobila. The head or scolex
is pyriform in shape, and furnished with four (or two) sucking discs
often also supplied with hooklets.

The joints or proglides are destitute of external organs and have
embryos armed with hooks. They have no intestine The cen-
toidea have no true alimentary canal. In the twenia there are merely
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two small longitudinal excavations in the solid tissues of these ani-
mals terminating anteriorly in the minute pore in the centre of the
head and united by cross excavations in the joints. The heads of
the castoidea being so constantly armed with hooklets and sucking
discs they must be designed to fasten upon the intestinal mucous
membrane and absorb therefrom a portion at least of their nourish-
ment.

Five metamorphoses are observed in this order :—1. The mature
or perfect animal (proglottis). 2. The hooked embryos. 8. The
resting scolex, appearing, (@) with vesicular appendages ; (b) a hand
like appendage; (¢) no appendage, 4. The active scolex. 5.
strobila.

Famiry I. BoTHRIOCEPHALL.

These animals are furnished with two lateral depressions or suck-
ing discs upon the head, which is more or less tetragonal. The de-
pressions are usually naked, The head is obtusely conical.

The strobila has a dorsal and ventral surface, Four margins are
defined on each segment,—the two lateral free,—the anterior and
posterior unite the segment to its anterior and posterior neighbors.

The genital pores are. situated in the mesian line. It is most
common in Bussia and Poland. Numerous other members of the
family have been described, but as they do not occur in the human
body, and their cystic worms have not been discovered, I omit further
ailugion to them and proceed to the

Famiry II. TExiz.

This family is a very extensive one, finding its especial habitat in
fishes, the perfect animal being most abundant in the predacious
ones. It occurs also in piscivorous raptorial birds. Amongmam-
mals it occurs to a certain extent wnen they live on the sea shore at
the morth. Those living inland are exempt, except man, in whom
only is found the Taenia solium. He being omnivorous, there is
a strong presumption that he introduces along with his marine food
the scolices of this parasite.

The experiments of Eschricht seem to prove that a species of
ligula is one stage of its development. This ligula is found in large
quantitigs in the flesh of the dorse and other fish inhabiting the
northern seas.
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The head is usually somewhat square shaped, with four (ravely
gix) lateral sucking dises placed symmetrically round the central
pore which represents the mouth. This central pore is the anterior
tormination of the two lateral excavations in the parenchyma of the
body already alluded to. It is surrounded by a crown of hooklets
arranged in one or more rows, and of various sizes and shapes in the
different species. The design of these hooklets in combination with
the suckiig dises is to anchor the animal firmly to the intestinal
mucous membrane, so as to enable it to nourish itself with the
alimentary juices of the animal which it infests.

The hooklets probably fall off with age.

The body is ribbon-like, very long, white, marked by transverse
lines dividing it into joints.

The mature joints or proglottides are bisexual, rupturing suéces-
sively one after another. The joints nearest the head are always
younger than those more remote. Each fiew joint budding from the
posterior aspect of the head or scolex pushes backward the next in
age. The transverse striations are very obscure among the newer
joints.

The genital pores are usually alternate, the males larger and more
anterior, the females smaller and more posterior. Male and female
organs perfect. The resting scolices according to species assume
the cystic forms, that with a hand-like appendage or that without
any appeudage.

The active scolices vary much with the strobila in length and
breadth. The embryos are armed with s x hooklets;small and active.

The eggs of those species assuming the cystic form are very small,
yellow. Those of the species assuming the two latter forms are
larger and lighter in colour. Habitat of mature animal, the intes-
tines. This family is very extensively distributed, beitig frequently
found in the human intestines and in hiamalia generally. The rest-
ing scolices are found in the serous cavitiés and various tissues of the
gmaller and more defenceless animals of whatever species which are
preyed upon by the larger and more formidable ones. They also
undoubtedly occur oceasionally in the same animal whose intestines
are infested by the perfect tape worm. In the former case the six-
hooked embryos are cast into the outer world enveloped in their egg-
shells and subsequently swallowed. In the latter they escape from
the egg shells in the imtestine of the animal subject to the mature



22 ON PARASITES.

worm, and take up the requisite migration to the wished for tissue or
locality. These remarks apply to the cystic form of resting scolex.
The other two forms.probably pass through the stage of resting into
active scolex in the intestines of the same animal,

The perfect tape worms found in the alimentary canal of man are
the Tania solium (passim) Tenia mediocanullats, in various parts of
Europe; a variety found at Cape of Good Hope, which possibly may
be identical with the Twnia mediocanullata and the Tewnia nance.
This latter is probably the mature animal from the Echinoccus
hominis.

The Cysticercus cellulosae found so abundantly in the pig, sheep and
rabbit, and also in man, is the cystic worm corresponding to the
Teonia solium. The scolex of Tenia mediocanullata is unknown to
Kuchenmeister.

The Cysticercns termicellis is occasionally found in the abdominal
cavity of man, more frequently in the sheep, ox, hog. ape, goat.
The tape worm or teenia ex cysticercus termicelle is the tienia margin-
alis of Batach, found in the intestine of the dog and wolf.

Tax TxEN1A SoLiuvMm

is misnamed, as undoubted examples are known of several indivi-
duals growing simultaneously in the same intestine.

The head varies in size, but is never seen larger than a millet seed.
‘When magnified it is square shaped. The hooks are arranged in two
rows and are 24-28 innumber. They are planted in little sacs whose
depth corresponds with the stem of the hooks in length.

The points of all the hooks fall in the same circle. The most
characteristic mark of this species, says Kuchenmeister, is the
lunate notch in the stems of the hooks, on their posterior surface.

The length of the first series of hooks varies from 0,175—215 mil.
Of the second series from 0,117—126 mil.

The sucking discs, four in number, are nearly circular, From each
of the discs a canal descends, which all unite with the two longitudinal
ones. The neck is quite short and smooth. Behind the neck is the
body or strobila, which consists of joints which are larger and more
strongly marked as they approach maturity. From about the 280th
.segment the genital apparatus begins to appear. These organs will
be described with the embryology. The individual joints present at
their anterior extremity a transverse canal connecting the longitudinal
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ones, & chitirious epidermis, longitudinal and transverse muscular
fibres, the uterus and its appendages, with the ova and the male
apparatus.

The scolex of the tenia solium and the cysticercus cellulos® are
jdentical. This is apparent from the similarity in anatomical struc-
ture and from experiment. It has now been determined beyond con-
troversy that by feeding the hog, rabbit and sheep with the eggs of
the tenia solium those animals became infested with the cysticercus
celluloss, and by feeding the dog and man with those cystic worms,
tape worms were produced in their intestines. The abundance of
cysticerei in the hog is well known. Statistics abundantly prove the
frequent occurrence of tape worm in butchers who are accustomed to
handle raw meat and are not over careful or cleanly, but often by
their hands or knives rubbed in their mouths introduce the cystic
worms into their system. It is also common among those who eat in
any manner raw or imperfectly cooked meat contaminated with the
cysticerci. The Hottentots in the Caffir wars demonstrated the mode
of translation of the cystic worms into the suitable nidus for the
final stage of development, namely, the intestine. = Those people
in the invasion of the enemy’s territory feasted according to their
barbarous fashion upon the cattle and sheep that were captured,
and became greatly infested with tape worm, whilst previously they
were mostly exempt.

The cysticerci occur most abundantly in the muscles of the
hog, giving the meat, it will be recollected, the common name of
measly. They are found frequently in man. Five cases are certainly
known of the occurrence of this creature in the anterior chamber of
the eye floating free. It has been found in the eyelids, in the orbit»
under the sclerotic conjunctiva, in the vitreous humour, and in the
vetina. It has been found in the brain, muscles, cellular tissue,
&c. 'When seated in the subcutaneous cellular tissue it is harmless,
in the muscles also it usually causes no incouvenience. In the eye
the pathological conditions induced are of more importance.

The Tenia medio-canellata of Kuchenmeister is not sufficiently
well known to deserve a detailed description. Of its existence he is
positive, and he gives some facts connected with its habits. Itsscolex
is unknown.

The cysticercus visceralis or tumicellis occurring occasionally in the
abdominal cavity of the human subject, is remarkable for its enor-
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mous caudal vesicle, which in animals has been seen as large as s
child’s head. The hooks are arranged in two rows upon the tetra-
gonal head; the neck is somewhat slender, whence the name. * A
tonia in all respects like the tenia marginata has been produced in
the dog by feeding that animal with the cystic worm.

The second order is not found in the human subject. The best
known representative is the Echinorhynchus gigas, which oceurs in
the small intestine of the hog and various other animals. The me-
tamorphoses of the order are not yet known.

I omit a description of this order and proceed with that of the
third.

Orper ITI. TrEMATODA.

These are solitary animals, mostly hermaphrodite. They have
median or lateral suctorial pores. The alimentary canal is usually
branched (rarely single). Evolution is mostly accomplished by me-
tamorphoses, and very often by alternate generation.

This is a very extensiveand very interesting order, but does not find
its habitat to any great extent in man. Two families only-have been
found in man.

Famiry 1. MoXosToMma.

The body is soft, elongated, polymorphous, flattened, or slightly
rounded. The head is continuous or discrete with a neck. The
mouth is terminal or anterior,acetabular, crenulate,armed or unarmeg.
The genital aperture is distinet and double, the male anterior to the
female acetubular. The penis is protractile. The female aperture
is small and inconspicuous. Habitat: Mammals, birds, amphibia
and fishes. Always outside the alimentary tract. and either free
or enclosed in sacs. Metamorphoses and alternate generation occur
a8 in the next.

Faxrry 2. DistoMa.

The body is flattened or somewhat rounded. Anteriorly there is
a circular sucker or disc in which the mouth opens ; posteriorly there
is another sucker. The two suckers serve to enable the animal to
attach itself firmly to the vascular structures, from which it derives
nutriment. The posterior disc i sessile or pedunculated, and placed
at various distances from the caudal extremity. The generative
organs occupy a large portion of the body.
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The genital apertures are approximated.

The perfect animal is completely hermaphrodite.

The ovules contain embryos rarely like their parents. In the
miniature state their embryos wander free in the outer world or
remain enclosed in the parenchyma of organs, especially in the inferior
snimals. In this miniature or larva condition these animals are
called cercarim. They are sexless invariably. Observation upon the
monostoma mutabile demonstrates, that from the eggs of the
Trematoda issues a simple saccular structure or organism, to which
the name sporocyst has been applied. In the interior of this sporo-
cyst, a number of second cysts are formed and in the interior of these
cercariee. The cercaria escapes from its * nurse” or sporocyst, and
finding its requisite nidus for development produces a trematode
worm.

The Monostoma lentis, Distoma hepaticum, Distoma haematobium
and Distoma lanceolatum are the Trematoda thus far found in the
human subject.

The fourth order, Acanthotheca, does not occur in the human sub-
ject. It includes the gordiaces or hair like worms which infest the
frog, among other animals. I omit further mention of it and proceed
to the 5th order, the Nematoidea. This order is the highest of the
Entozoa in the scale of organization, as is seen from the table. The
muscular system being now clearly developed, a corresponding supply
of inuervation must be provided. Accordingly nervous filaments
connect the various fasciculi together so asto secure greater power. of
locomotion and prehension. The intestinal tube is limited by a
special membrane and is lodged along with other organs in an abdo-
minal cavity. The animals are, however, destitute of Special senses
and nervous centres, so that common sensation is still their highest
attribute.

Many points connected with the history of this order are still in
obscurity. The Trichina spiralis which occurs in the muscular system
of man so abundantly, is classified in this order, although without
sexual system. It is probably a stage of development of some one
of ‘the sexual worms, and the Trichocephalus dispar is as likely a8
any other.

Ozprr V. NEMATOIDEA.

"l'he body is rounded, attenuated more or less, thread-like, elastic,
with anal orifice, central or subcentral. The intestines perfect, anus
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distinet. The Nematoidea occurring in the human subject are Tricho-
cephalus dispar, Oxyuris vermicularis, Strongylus gigas, Filaria
medinensis, Ascaris lumbricoides, Spiraptera hominis, Ancyclostoms
duodenale.

T'richocephalus dispar.

The body is long and formed of two parts. The anterior is quite
thin and thread like; the posterior is thick and contains the genital
organs. The male is smaller than the female. The testicle and
spermatic cord are simple. The latter opens with the intestine into
a common cloaca. The penis is simple.

The caudal extremity is supplied with an auxiliary copulatory
organ. The zoosperms are globular.

The female is straighter, somewhat broader, less elastic and flexible
than the male. The caudal extremity is acuminate. The vagina is
muscular and opens oii! the ventral surface, both uterus and ovary are
simple. The ovules are brownish—oblong—provided at each extremity
with a small but distinct wart-like prominence. Generation—oviparous.

Ozyuris.

The body is cylindrical or fusiform. The head is unarmed—the
mouth is terminal orbicular or triangular. The sesophagus is muscu-
ler. The gastric cavity is triangular. The intestine in the female
opens anterior to the acuminate tail. In the male it opens in the
centre of the tail which is obtuse.

The males are almost microscopic in size, mostly seen curled in
spirals blunted at the posterior extremity, The females arelarger than
the males and have a sharp tail ; a bilocular uterus with two ovaries,
the vagina always in the anterior part of the body, where the external
genital orifice is also situated. Length 5-6 lines.

This worm inhabits the larger intestines of children, causing some-
times much irritation.

Ascaris.

The body is white, sub-cylindrical, attenuated on each side, marked
with four whitish longitudinal lines. The skin is transversely striated.
The anterior extremity is marked by three convex or hemispherical
valves. They serve as lips to aid the animal in fixing itself on the
spot where it is to derive its nourishment.

The ssophagus is strongly muscular, cylindrical or claviform. The
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ventral cavity is triangular. The male is smaller than the female.
The caudal extremity somewhat curved and involuted.

The much convoluted testis terminates at the tail in a retractile
penis. '

The female is larger than the male. The tail is straighter and
longer. The vagina is simple and is situated anteriorly to the middle
of the ventral surface. The uterus is single and large, the ovarian
apparatus double, extensive and convoluted. The variety found in
maun infests the small intestines.

The Filaria Medinensis as it is found in the subcutaneous cellular
tissue of the human subject is about as thick as a crow’s quill, several
feet in length, white in color and commonly single, although there
may be several worms at the same time in different parts of the body.
In tropical regions of the East it infests both natives and Europeans,
although the latter much more rarely. It has the ordinary character-
istics of a Filaria. A round elastic elongated body, a terminal
orbicular mouth. The body continuous with the head, the cesophagus
is short and tolerably straight. The anus terminal or anterior to the
caudal extremity. The skin is striated. The males of this Filaria are
not known. The vagina in the female is anterior, near the mouth,
double, as is the uterus. It1is viviparous.

The common tank worm of the East is probably the Filaria M. in an
earlier sfage of existence. This tank worm, brought into contact by
whatever means with the naked skin, insinuates itself into a cutaneous
follicle, which it may well do from its small size, and boring its way into
the subcutaneous- cellular tissues, in time becomes the Filaria. The
origin of the tank worm is unknown. It-is a significant fact that
whilst the pus from the abscess formed by the Filaria often aboundsin
small so-called Filariae; they never develope themselves into animals
like the parent. This would seem to indicate that the so-called vivi-
parous female is a mere sporocyst, like that of the Distoma.

The Ancyclostoma Duodenale occurs along the river Nile in vast
numbers; it is quite small, but provided with a most effectual oval
apparatus for fastening upon the intestinal mucous membrane, whose
small bloodvessels it often cutsacross and thereby causes hemorrhage
that is not unfrequently fatal. It subsists upon blood—at least that
fluid is to be seen in it. The prominent symptoms that result from its
attacks are those of anemia with intestinal irritation.
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Having briefly given the prominent characteristics of the Nematode
worms infesting the human body, I proceed to consider the embryqlogy
of the entozoa, especially the Cestoids.

EMBRYOLOGY OF ENTOZOA.

These beings which are so universally distributed that there is hardly
an animal exempt from their attacks at some time in the course of its
life : whence do they come? how do they dévelope and how multiply ?
Are they the spontaneous result of the conéurrence of physiological
and pathological conditions in which they are produced? or do they
originate from parent organisms in the usual way of generation that
obtains among the higher animals? If so, how far do surrounding
circumstances affect their growth and development? The six-hooked
embryo of a Taenia gets into a serous cavity or into cellular tissue and
becomes a vascular worm, & Teenia head or larva <ith a caudal vesicle,
instead of the strobila which should develope from that head larva or
scolex, were it in the alimentary canal. Is that vesicle the result of the
abnormal conditions in which this strayed embryo has fixed itself?

A cercaria swims freely in the water without sexual organs, digestive
cavity, or aught but a propulsive tail ; when transferred to the interior
of a mollusk it so radically changes itself that analogy is lost between
the two forms that it has assumed. Is this change due to circum-
stances? .

Such questions as those necessarily arise in entering upon the study
of helminthic embryology. And it is at once seen that they are of the
highest importance, not only in regard to these worms themselves, but
also for their bearing upon high principles of general physiology. A
suitable reply can only be made to them by extended observation. By
gathering facts for embryology from all parts of the animai scale, a
rational scheme of the subject can be made. Such points as are
obscure at one part of the animal scale may be explained by such as
are of a similar nature, but in more obvious relations at another part.
Positive knowledge of the higher animals rests npon and ilhistrates the
obscurities of the helminthic worms, and these in turn bear upon the
study of the creatures that rank above them.

The mystery which enshrouded the embryology of the higher
animals has been well cleared up. With infinite labor a connected
series-of observations upon the subject has been made, from the coti-
course of the zoosperm and ovule to the evolution of the perfect anirnal.
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‘The following laws are the result. They are positive. Laws of
Generation:

1. All animals spring ultimately from eggs.

II. These eggs are spontaneously produced in the female.

II1. These eggs are spontaneously discharged.

1V. Zoosperms are spontaneously produced in the male.

V. These Zoosperms must come in actual contact whilst living with
ovules of the same species, whereby those ovules are fertilized,

VI. In the higher animals the spontaneous production of eggs is
periodical.

These laws were established by observations among all classes of
vertebrata.

Abundant observation among invertebrata establishes their applica.
bility (with the exception of the sixth) to these animals as well.

The separation of male and female organs in different individuals is
by no means essential. They may exist as well in the same individual,
Many of the invertebrata are hermaphrodite. In some cases the con.
currence of two individuals, as in the case ofsnails, seems to be necessary,
but in others the male part, through an intromittent organ, brings the
zoosperms in relation with the oyules in the female generative passages
without any concourse of separate individuals. Fecundation having
by whatever process been accomplished, development proceeds, through
the primary step of segmentation of the vitellus and disappearance of
the germinal vesicle. A blastodermic membrane. is formed by the
packing of cells against the vitelline membrane, and then fusing
together more or less completely. This stage accomplished, an
organised structure has been formed, myriads of such structures are to
be seen floating in. water, constituting the simpler infusoria. These
have the power of generation by gemmation and fissation, but altern-
ately both they and their progeny assume a more complex structure,
and in a male and female apparatus of some kind produce zoosperms
and ovules, Sooner or later the gemmation and fissation are exhausted,
and a recurrence to the ovular generation. takes place.

This pringiple lies at the foundation of all the complex phenomena
that are manifested in-the evolution of animal organisms,

But after the blastodermic membrane has been formed a special con-
centration of cells may take place at some part of thé membrane, and an
organism of higher type appear.
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Specialization still going on, a well defined body with organs is
evolved, and so thiough asuccession of stages starting from the primal
segmentation even man’s most complex organism is produced.

Regarding the influence of surrounding circumstances upon the
development of the entozoa, the reflected light from the higher animals
must be serviceable. By simply observing the essential difference
between the cystic and cestoid worms, many enquirers have felt com-
pelled to refer the phenomena to external influence. The similarity
of the heads of those two worms clearly indicated that they were of
the same animal, and direct experiment proved that a cystic worm
when introduced into the alimentary canal of a sunitable animal develop-
ed into a cestoid, but how to account for the caudal vesicle, present as
it was under one set of circumstances, and cast off undex another,
was the question. Let us see how far the observed development of
some of the higher animals bears upon the question at issue. At first
the fecundated ovules of all vertebrata have essentially the same
characteristics. Let us follow the history of one in the human female.
Having lodged upon the mucous membrane of the uterus that has
undergone suitable preparation, pending the arrival of the expected
guest, it passes through the stage of segmentation, then successively
appear the various organs of the body, and after the suitable pitch of
development has been attained, to fit the feetus for another stage of
existence, it is extruded from the habitation that it so long had oceu-
pied into the outer world. Now at one period of its intra-uterine life this
foetus was completely destitute of several organs, and of very simple
structure generally. It therefore was in the same physiological con-
dition as the cercaria, the trichina spiralis, the cystic and other
sexless worms, except that the human feetus was securely lodged
always in the same locality, in the uterus of the mother, whilst those
other animals are in the outer.world or in the tissues of animals of
different species from themselves. Yet the influence of surrounding
circumstances is highly important in developmental history.

The cercaria which at one time finds its proper element in the water,
would perish if transferred too soon into some other medium. The
cystic worm if suddenly hurried from its home in the cellular tissues
or a serous cavity would also perish. It is needless to say that abor-
tion is necessarily followed by the death of the human ovam.

Again at certain stages of its existence the human embryo has special
organs adapted to its requirements at the time. Thus at first it is
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nourished at the expense of the umbilical vesicle, a suitable communi-
cation is requisite for the purpose. Accordingly the omphalo merentine
vessels are produced to carry the needful supplies from the vesicle to the
embryo. Butsoon this source of nourishment becomes exhausted, and
the now enlarged and more developed feetus needs a more abundant
supply than the umbilical vesicle could afford at any time ; moreover
an apparatus is required to remove from it effete matter, for there is &
destructive metamorphosis of tissue in development as in maintenance.
To meet this want, there buds out from the cloacal extremity of the
alimentary canal, which by this time has assumed shape, the allantois
which continually and rapidly enlarging fore and aft and laterally
ingide the chorion, and approaching nearer and nearer to that outer
euvelope, finally comes into immediate contact with it. This accom-
plished, it insinuates its terminal capillary loops of bloodvessels, which
by arteries and veins are perpetually in anastomatic connection with the
foetal vessels, into the villosities of the chorion. These in time being
insinuated into the continually enlarging and divaricating tubular
follicles of the hypertrophied uterine mucous membrane, an intimate
relation is established between the maternal vessels on the one hand,
and the feetal ones on the other. Whilst the foetal and maternal
vessels are brought into the closest relation by this wonderful- contri-
vance, no anastomosis takes place between them. That would defeat
the whole matter. Now by endosmose nutriment is transferred
through the intervening walls from the maternal vessels to the foetal
ones. Of all contrivances in nature for the accomplishment of any
purpose this is amgag the most perfect. Upon it alone the defenders
of our inherent vital force might take their stand. At the same time
it is seen that material conditions and their affections concur in the
fina! result.

This subsidiary circulation becomes the placental, and continues
until birth. Then the embryo no longer needing its use, it is cast off,
and a new circulation established that holds during the rest of life.
Now compare this apparatus with the caudal vesicle of the eystic
worm. If it were required to construct a nutrient apparatus in which
a tenoid scolex should safely develope in the interior of a serous
cavity or in cellular tissue, could a more appropriate one be made than
that samne caudal vesicle? There could not. It completely meets its
requirements as a protecting and nutrient apparatus, and no more can
be demanded.
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It, as well as the placenta, is an apparatus developed to meet a cer-
tain purpose, and that purpose accomplished it atrophies and, is
removed.

If the caudal vesicle were a monstrosity it could not be so uniformly
produeed as itis. Monstrosities are rare exceptions and not a rule.

But the human organism affords further analogies. At one time
the foetal liver is the largest organ in the body,—later it assumes a
subordinate position. During foetal life the thymus gland is quite large
and highly vascular. After birth it atrophies and often disappears.

At one time the function of kidneys is performed by the Woolfian
bodies, by and by these atrophy and disappear, whilst the true kidneys
simultaneously develop and take their place. Hence it is shewn that
the requirements of the human organism at any time are met by the
development of organs to meet those requirements, and when they
have discharged their fuiction and are no longer required they assume
a subordinate position or disappear, whilst new ones take their place.
The same principle holds good among the Entozoa. The embryo of
the frog at one time is as simple in structure as any entozoon. After
a time it becomes a tadpole, breathes by gills like a fish, and with its
enormous tail sculls through the water. Later, its caudal appendage
and gills atrophy, lungs take the place of the latter, feet and legs that
of the former, and the fish has become a reptile. Yet it is the same
offspring of the same egg.

If the batrachian ovule were deposited on the land it would never
develope a tadpole; cast into the outer world the human ovule soon
perishes.

The preceding considerations demonstrate the existence of a typical
force from within, that in necessary connection with external circum-
stances projects into existence whatever organ i3 required for the
accomplishment of a function.

Turning now to the Entozoa we are prepared to find them obeying
the same laws that regulate the development of the higher animals.
No metamorphoses which they manifest are without an analogy else-
where. No greater difference in type exists in the various phases of
their development than are seen in the human or batrachian embryo.

It is in the vicissitudes of their career that they differ chiefly
from the higher animals. They have to make migrations both active
and passive to find the suitable conditions for development. Hence
arises the enormous difficulty of following them continuously shéwing
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their progress from the egg to the perfect animal. The necessary
conditions cannot be inferred, they need to be ascertained by actual
observation. All the metamorphic changes which mammalian em-
bryos undergo are performed in a single locality, viz., the maternal
generative passages. 'Their identity is always certain. The metamor-
phoses of the entozoa occurring in different localities- and in widely
different organisms, identity is' always in doubt.

Were the case different,—did the mammalian embryo at that early
period, when its identity could not be determined from the closest
examination, find its nidus for development elsewhere than in the
maternal uterus, its embryology would become vastly more difficult.

Therefore the determination of locality is an important element in
the embryology of Entozoa. And often when the right aninal has
been found for the development of an entozoon a stage, and the crea-
ture in the preceding stage has been placed in the desired locality,
development does not proceed. Thus Kuchenmeister fed a pig with
mature proglottides of the teenia, no cysticerci apppeared in the flesh
of the pig. A second pig was fed in a similar manner and still no
‘result followed. Three sucking pigs were fed with proglottides and in
due time vast pumbers of cysticerci were found in their bodies.

Hence it is not merely the particular species of animal that must be
known to supply the requisite nidus for development, but also one with
the proper idiosyncracy, so to speak, or at any rate the proper physi-
ological conditions, Of the nature of those precise physiological
conditions we as yet are profoundly ignorant. How many men there
are who unconscieusly swallow live six-hooked embryos and resting
scolices, and escape infection we know not.

Having thus invoked the aid of comparative physiology to elucidate
the subject, I proceed to trace the development of the cestoid entozoa.

A few notes of additional points in the anatomy of the perfect animal
are desirable before proceeding with the subject.

Tke Proglottis

is hermaphrodite. The two sets of generative organs are entirely

distinct. The male apparatus consists of a testis, vas deferens, and

an intromittent organ, which last, when not in use, is retracted in an

inverted manner into a sac. The female apparatusis complicated and

peculiar, It consists of one external genital orifice or vagina,—co-

pulatory vesicle (receptaculum spermatozoorum),—matrix or uterus,
VOL. IV. D
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and a complicated ovary. One part of the ovary forms the germinal
veeicle, the other forms the vitelline substance. The germigine and
vitelligine are both double. The two parts of the vitelligine unite in
a common canal, into which open the two divisious of the germigine.
At the suitable period the intromittent organ is everted from its
sac and introdnced into the vagina ; the zoosperms are then deposited
in the vagina whence they are conveyed into-the copulatory vesicle.-
Intromission having been accomplished the penis is restored: to its sac.
Now the germinative vesicles may be seen passing successively towards
the matrix. When they arrive at the opening of the vitelligine they
receive a covering of vitelline substance which is coincidently injected
into the canal of the germigine. Enveloped in vitellus the germina-
tive vesicle passes on, and the two elements being combined, the resul-
tant ovule is prepared for fecundation. As the ovule passes onward
toward the matrix it appears before the orifice of the copulatory vesi-
cle, then one or more zoosperms are coincidently ejected from the
vesicle and coming into actual contact with the ovule fecundate it, as
it.continues its course towards the uterus. The uterus gradually fills
with fecundated ovules, d as it enlarges by excentric pressure it
encroaches upon the parenchyma of the proglottis, so that finally the
proglottis becomes little more than an egg sac. The ovulation being
complete. the proglottis either separates from its younger neighbours
anteriorly- or remains in- connection with them. In either case when
the suitable conditions for development are presented; and they arein
the. intestines and the outer world, the segmentation of the vitellus and
disappearance of the germinative vesicle take place precisely as in
other animals. The mulberry appearance in due time appears, and
the variously hiexagonal cells divided from the segmentation of the
vitellus, form.the layer beneath. the vitelline membrane which.is called
the blastodermic membrane. The.remnants of the vitellus with some
serous fluid occupy the interior of this membrane. Now theé area
germinative appears, and cells heaping and condensing together in
this area gradually assume the shape of the famed six-hooked
embryo. The.mature proglottides, i. e. those with developed.embryos,
singly- or-several united together, escape into the.outer world with. the
feeces, and unruptured (occasionally ruptured). In the outer world:
they migrate in various.direetions, appearing upon:grass,. in: the water,
&c. 1i: they have been deposited: by birds. with. their. feeces upon: the.
foliage. of trees they will be found in such: localities. Also, if the
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proglottides fall into the water they swell up and rupture, strewing the
eggs about. Thus in various ways the eggs are distributed in the
outer world, some exposed, others still in the proglottides. If a pro-
glottis chance to rest upon a morsel of food of any animal, it is swal-
lowed, and passing into the stomach the outer envelope of the eggs is
digested off. In this case numerous cystic worms will be generated in
the same animal. If single eggs are swallowed there will only be one
cystic worm.

‘Having discharged its contents the function of the proglottis ceases.

Tae Six-Hooxep Emsryo.

The egg having arrived in the intestine of its destined host, either
singly or in company with others, its shell ruptures and the six-hooked
embryo issues forth.

ITS ANATOMY.

A globular naked vesicle, varying in size from 0, 022 to 0, 05 mim,
without internal organy, and provided on its anterior extremity with
six, (occasionally four,) microscopic hooklets, whose points are.direct-
ed downwards. The rupture of the egg shell takes place chiefly in
the stomach.

PHYSIOLOGY.

It is nourished by imbibition,—is not acted upon by the intestinal
Juices of its host,—is capable of voluntary motion.

ITS DESTINY.

‘Whether in the stomach or iuntestine, after the escape from the
shell, the embryo fastens by means of its hooklets upon the structure
of its host, and accordingto Van Beneden, it brings together the cen-
tral pair of hooklets like a wedge and by thrusting and twisting
begins to force them forward. Having thus made some progress, it
assists itself by the use of the two lateral pairs of hooklets. By
this boring movement it penetrates into the tissues and into the por-
tal vessels. Having thus entered the circulation, it is carried to
distant parts of the body. After a passive migration in this manner,
it sticks fast in a capillary somewhere, and again commences an active
migration or encysts itself there. Having migrated to the locality
which.is:favourable for.its future development it fixes itself.* Having

*The emﬁryos of some specics migntc actively t;nly. '
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fixed itself in a suitable locality, it-enters the third: stage of its
development—the formation of the resting scolex.

THE RESTING SCOLEX.

This stage consists in the formatiow o. cestoid heads from the em-
bryonal vesicle, in a state of rest. The heads, or scolices, may be
formed in the interior of the vesicle or upon its outer surface. The
embryonal vesicle acting as a foreign body excites an abnormal vascu-
lar activity round it, and plastic matter being thrown out, it finally
becomes encysted. The cyst is the result of the ordinary processes
that are adopted in the organism to repair injury. If the embryo is
in a serous cavity it may not have the cyst formed around it.

The embryo begins to dilate by the absorption of liquid nourish-
ment.

It is now requisite to fellow separately, the three modes of develop-
ment of scolices, from cystic worms.

1st. Cysticercus. A single scolex is formed on the anterior part of the
globular vesicle. Af its anterior extremity, where the six hooklets
are situated, a depression is formed in the enlarged embryonal vesicle-
This depression deepens, and the inverted anterior portion of the
limitary membrane looks toward the inner surface of the posterior
part of the vesicle. In the bottom of the depression the scolex is
formed inverted. That part of the enlarged embryonal vesicle
which is ot implicated in the metamorphic changes connected with
the head, becomes the well known caudal vesicle. There is a thick-
ening and condensation of cells at the bottom of the cephalic pit.
These gradually assume the form of cestoid heads, always inverted.
The sucking discs, usually four in number, and the proboscis with its
crown of hooks. If examined, the head may be seen as it were sit-
ting at the bottom of the pit in which it is formed, and may be ever-
ted by pressure when it assumes precisely the appearance of the ces-
toid head. .

The hooks are usually completed in the fifth or sixth week. The
size of the caudal vesicle may be considered on the average about
that of a small pea. The scolices or hookless teniae are formed in
the same manner as the others, with the exception of hooks.

THE CENURI.

The globular enlarged embryonal vesicle, instead of forming a sin-
gle scolex anteriorily, forms several, upon various parts of its sur-
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face. All the steps of their formation are the same as in the cysti-
cerci. The scolices may be everted by pressure in the same manner.
They also have sucking discs and a corona of hooklets, like the pre-
ceding. Theterm caudal vesicle is not appropriate in this condition,

THE ECHINOCCI.

The embryonic globular vesicle is still more active among these
worms than in the preceding two. It is a true maternal vesicle.
The prolification is from the internal surface of the mother vesicle.
Upon this internal surface there are formed conical nodilations which
develope into daughter vesicles, and these united to the mother vesi-
cle by a footstalk, prolificate vesicles after the manner of emnuri.
The maternal vesicle varies in size with the growth of the daughter
vesicles. The stem remains permanent in E. scoliciparens. In E.
attriciparens it separates from the mother vesicle.

When the mother vesicle is cut, the daughter vesicle, upon being
squeezed, exhibits the scolices in the usual way i. e. by eversion.

The formation of the suckers and hooks is similar to what holds
among the cysticerci and cenuri* In addition to the three forms
of scolex generating cystic worms, there are what may be called
scolices without caudal appendage, and those with a band-like appen-
dage. The scolices develope from the six-hooked embryos with all
the usual appendages,—suckers and hooks, but the caudal appendage
atrophies into the band-like process. or disappears.

THE ACTIVE SCOLEX.

The scolices of all the forms of the third stage, having entered, by
whatever means, into the intestines of a suitable animal, pass into a
state of activity. The head becomes everted, the suckers and hooks
change their position,—the hooks projecting forward and outwards.
The scolex now fastens by the suckers and hooks upon the intestinal
mucous membrane, and casting off his caudal appendage, commences
the proceas of gemmation from the posterior surface. After a time
the buds become transversely striated, marking the future divisions
into joints, the oldest and most developed being necessarily furthest
from the acolex. This process of gemmation comprizes the last stage
in the developement.

*Allthres of these forms of cystic worms, if by any means thry become sierile thé vesicle
is called an Acephalocyst, a structure that has e0 much puzsled the ingenuity of medical men.-
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THE STROBILA

matures posteriorly, and as the joints separate they are called pro-
glottides. They contain in their interior eggs for a new generation.
The question has been raised whether a proglottis ought to be
called an individual or not.
Each proglottis possesses distinct male and female organs,—fecun-
dates itself—possesses the powerof independent motion. It possesses
the characteristics of an individual and may be called one.

The formation of joints by this process of budding may go on in-
definitely, special circumstances only putting an end to the act-
The number of eggs set free from them in the outer world is pro-
digious, each strobila furnishing many millions. But for the special-
ized conditions necessary for the development of these worms, they
would starve the larger animals by robbing them of their food. A
sufficient number of species of eystic and cestoid worms have been
found to pass through the preceding metamorphoses, to afford a suf-
ficient proof of the generality of thelaws which regulate the develop-
ment of entozoa.

_ The liver of the mouse, when affected with Cysticercus fasciolaris,
if fed to cats will infest those animals with the Tw®nia crassicollis.

The Cysticercus pisiformis of hares and rabbits is converted into
the Tenia crassiceps of the fox. The Cysticercus tenuicollis becomes
the Twnia serrata and the Cysticercus cellulosw, the Tewenia solium,
From the Cenurus cerebralis, come:. the Trenia ceenurus, and from the
Echinoccus veterinorum a Tenia echinocei.

The chief difficulty is prosecuting investigations upon those ento-
zoa, is to obtain the right animals to experiment upon. But with
that skill, which only comes from experience, <. e. observations of a
large number of similar facts, it is to be expected that increased
facility in artificially propagating these creatures will be acquired.

‘With adequate knowledge of the history and habits of the entczosa.
will come an improved method of prophylaxis against them, and skilt
in their treatment, both of which are yet quite rudimentary.

The Nematoidea still remain in- great uncertainty, with regard to
their embryology.

The formation of the ovule and zoosperm, and the fecundatxon of’
the former by the latter have been observed with much care by
Nelson, Mejssner, Thomson, Leuckart and others; but the subse-
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quent history of the eggs, after impregnation is quite imperfect.
The eggs are doubtless cast into the outer world with the excrements;
and lie upon dnngheaps, in cess pools, in pastures, &c., 4nd as they
fall into conditions favorable for development, that process goes on
until fidally, in the intestines of animals similar to those the parént
occupied before, they attain the state of the perfect individual. The
discoveries which have already been made, are sufficient to stiinulate
to fresh exertions, and although the field of investigation is very
extensive, still adifficulty is a thing to be overcome. Among the para-
sites infesting marine animals, will be found the greatest difficulty
in unravelling the tangled threads of life, owing to the enormous
exfent at which animal life is maintained, at the expense of animal
life, beneath the surface of the sea. When, as has happened within
the short space of an hour, four lives have been successively sacrificed
to maintain one, by the stronger and larger swallowing a weaker and
smaller one, and this in turn another still more defenceless, and so
on for four degrees, it is clear that any parasite which should happen
to infest the weakest of the prey, will have undergone a good many
vicissitudes, and found the conditions for its development greatly
complicated. From the fecundation of the egg, to the development
of the perfect individual, parasites of different species infesting ma-
rine animals are passing through their alimentary canals; and small
wonder would it be, if not a single egg ever came to maturity. But
so perfect is the adaptation of these creatures: to the circumstancey
in which they are placed, that enough of them pass unharmed
through the:stages of development, to maintain perpetually the origi-
nal type, free from: all danger of extinction. Similar, but in a less
degree, are the -conditions upon land. The stronger individuals
always maintain themselves at the expense of the wenker; aud as
they gratify their destructive propensities, renider themselves- the
prey of creatures still more defenceless, whose very insignificance
is their best. security. Each animal under the motor influence of
its will, which-in. turn- is- stimulated by necessity, seeks to maintain’
the requisite conditions, for its own existence at the expense of ity |
neighbours, and is,.as-it were parasitic to-them. Remove those con-
ditions, and at once the animal ceascs to be. The entire world of
animal life.is parasitic to itself, and to the vegetable, which, in turn,
depends: upon the apimal for its supplies,—mutual dependance: binds
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togetber animated nature, and this rests upon the material substra-
tum, brute matter with its forces.

Life, a grand totality, perpetually destroyed and perpetually re-
newed, maintains the grand design in nature, through a succession
of conscious and unconscious individuals, ever working out ends,
approved by supreme wisdom, though by us at best imperfectly, if
at all, discerned.

ON THE APPEARANCE AND DECLINE OF MALARIOUS
DISEASE IN THE VALLEY OF THE LOWER
GRAND RIVER.

BY ARTHUR HARVEY.

Read before thetHamilton Association.

The appearance in particular localities of peculiar forms of disease
forms a highly interesting subject for study and research. Without
alluding to the malaria of the Romagna, a district formerly salubrious,
or to ‘the encroachments which the yellow fever is yearly making on
northern regions, or to other similar cases far from home, we will point
to a tract of country, situated close by our doors: the Valley of the
Lower Grand River, which, from a healthy settlement, became one of
the most unhealthy in America, and bas recently recovered its pristine
condition. The Grand River, previous to 1834, was allowed to pursue
its natural eourse unimpeded, to Lake Erie; but in that year the
Grand River Navigation Company built dams upon the river in several
places, making it navigable as far as Brantford. These dams are in
some instances so high as to throw back the water for a distance of
sixteen or seventeen miles. Previously to their erection, there had
not been a single case of fever and ague in the neighbourhood of the
river. Neither did this disease manifest itself to any considerable
extent for three or four years after their being built. But from 1839
to 1847 malarious discase of the nature above referred to, and of a

culiarly malignant character, was universally prevalent, from Brant-
ford downward. It attacked, especially, recent ingmigrants, whether
they came from Europe or from the Lower Provinces. In the tract
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between Caledonia Bridge and the dam at that place, a space of but a
few yards, there were, in six weeks of 1844, nine deaths from this cause ;
while the rate of mortality among the population living between Caledo-
nia and Danville was greater than that at New Orleans, from all causes
combined. Of late years, however, the number of cases of disease, as
well as the intensity of its virus, have diminished. In the small tract
near Caledonia, above referred to, not a single death has oeccurred for
the last five years, while on the whole there is, according to the
medical gentlemen resident in the Grand River Valley, no healthier
part in Canada than this same locality. The prevalence of disease
materially retarded the settlement of the country, since who would
occupy land where, in spring or fall, to be ill was the rule, to be well
the exception? Now, however, the cause being removed; the country
may be settled without danger to health, and an almost desert tract of
great fertility be made to add its abundant harvest to our already
ample annual agricultural produce.

It would appear, at first sight, that the construction of dams on the
Grand River could have as little to do with the production of disease
as the erection of Tenterden steeple had with the formation of the
Goodwin Sands. But, on second thoughts, we may conceive that the
river water, “backing up” into, and becoming stagnant in the varions
creeks, and being comparatively tranquil even in the main chennel,
would allow of the deposition of putrescent and vegetable substances
in places where previously the running water would not have allowed
it to remain. Thus we can trace one possible cause of the malaria.
But how shall we account for the removal of the cause, while the
dams yet remain? One answer, at least, suggests itself to the enquirer.
The country near the source of the Grand' River and its feeders, as
well as along its upper valley, has been rapidly cleared of its timber.
The snows there are now quickly melted, and the water resulting
therefrom, or from any great downfall of rain, is no longer retained for
months among the roots of the trees or in the mossy swamps. It
pours down at once in a sudden and violent freshet, which only
lasts three or four days, instead of feeding the river and maintaining
it at an even height for a month or two. This has a tendency to carry
away all floating or deposited vegetable matter into Lake Erie, instead
of allowing it to remain and be exposed to the sun’s rays; and thusit
may now counteract the effect the dams at first produced.

It is matter for reflection, whether the geological characteristics of
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the country may not have had something to do with the development
of disease to the extraordinary extent, and of the malignant character
above referred to. . :

The rock immediately below the surface is sandstone, and the pri-
mary as well as the secondary formation of limestone crops out in the
beds of at lcast one, possibly of several, of the creeks. Between the
strata of limestone there is often a deposit of gypsum, sulphate of
lime, and, in places, this deposit is so great that it forms the basis of
a considerable commerce with Pennsylvania and Ohio, coal being
generally brought thence in exchange.

‘Whether or not the sulphate of lime, although a very insoluble salt,
affects the water of the natural springs, this is certain, that they are
all impregnated with sulphuretted hydrogen to a very great extent.
Indeed the water in the crecks which these springs supply (Boston
Creek, McKenzie Creek, Decomer’s Creek, and others) is so strongly
charged with the gas, that it offends the senses very perceptibly to
travel along their banks. The water in the well of Cayuga gaol is
slightly impregnated with the same offensive gas, and there are few, if
any, springs in that neighbourhood, in the water of which it cannot be
detected, even by the taste. The springs between Cayuga and Can-
boro’ are, in addition, strongly charged with carbonic acid gas (free),
which gives it a distinctly pungent flavor, and renders it pleasant and.
palateable. The wells are here very deep, in some ¢ases sixty feet.
The diminished pressure of the atmosphere may have an effect in
allowing the carbonic acid gas to escape, which it doés, in numerous
bubbles, some of which rise as soon as the water is poured out, others
gradually form and remain clinging to the side. If a glass of this
water be allowed to stand for about twelve hours, all the carbonic acid
gas will have escaped, and the sulphuretted hydrogen alone remaining,
its characteristic and offensive taste becomes plainly perceptible.

REVIEWS.

Figures and Descriptions of Canadian Organic Remains : Decade II1..
[1ssued by the Geological Survey of Canada.] Montreal, 1858.

It has long been a subject of regret to Canadian and other workers in
the field of Palwontology, that the valuable and instructive collections,
brought together by the Geological Survey, should be deprived of hialf
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their utility, by remaining without befitting illustration. In our evi-
dence before the Committee of Inquiry, appointed by the House of
Assembly, in reference to the survey in the autumn of 1854; we were
happy in being able, in conjunction with Sir William Logan and Pro-
fessor Hall, to urge the earnest consideration of this subject upon the
attention of the Committee. The House having afforded to Sir
William Logan the means to carry out his long cherished views in
regard to this matter, he set to work with his usual energy and diseri-
mination; and subdivided the task amongst those best fitted for its
execution. One portion was put into the hands of Mr. Salter, of the
Geological Survey of the United Kingdom, a gentleman of the first
rank amongst English paleontologists. Professor James Hall, the
distinguished author of the * Paleeontology of the State of New
York,”” took charge of anotlier portion; and in the person of a Cana-
dian naturalist of rising reputation, Mr. Billings, Sir William Logan
has found a most able coadjutor for the accomplishment of a third
portion of the work. The assistance of other paleontologists will also
be called into request, as the occasion: may arise for their more special
services ; and thus, indeed, in the Number or Decade before us, we find
& short but able notice (with illustrations) by Mr. T. R. Jones, of the
London Geological Soeiety, 0. the Bivalve Entomostraca of the
Paléeozoic Rocks, a department of paleeontology which that gentleman
has made more especially his own. .

Mr. Billings having completed the first portion of the work allotted
to him, it. has. been thought advisable to issue this ot once; as,
although registered “Decade III.,” the part in question is complete
within itself, and is altogether distinct from the first and second
decades, now on the eve of publication. It comprises, first, a preface
or introductory noticé by Sir William Logan, in explanation of the
character of the work and the plan of publication ; secondly, a long
and very elaborate essay on the Cystidew of the Lower Silurian Rocks
of Canada, by E. Billings, Esq. ;. thirdly, a paper on the Asteridee. of
the same rocks, also by Mr. Billings; fourthly, a paper on a new
genus (Cyclovystoides) of Echinodermata, by Messrs. Salter and
Billings; and, lastly, an. article: on the Bivalve Entomostraca of
Canada, by T. R. Jones, Esq., Assistant-Secretary to- the Geological
Society. of London:-the whole illustrated by wood engravings, and.by
eleven plates executed by some of the most eminent lithographers..
Of these. plates,. seven are in- illustration of the memoir on the
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Cystides, by Mr. Billings. To this paper we invite more especially
the attention of our readers, as it contains a preliminary dissertation,
with many illustrative wood-cuts, in addition to the lithographed
plates, on the general history and organization characters of this
extinet and interesting type of ancient life. Mr. Billings has thus
kept in view the wants of the general student, whilst affording infor-
mation of a new and purely original character to those already familiar
with these details. It would scarcely be fair to our author to quote
from this introductory portion of his work, as the necessarily restricted
length of our quotations, combined with the absence of explanatory
wood-cuts, would fail to convey a just idea of the perspicuous and
comprehensive manner in which the various details of the subject are
classified and set before the reader. This, however, we regret the less,
since, in accordance with the suggestion of Sir William Logan, whilst
a certain number of copies of these decades is to be reserved for
members of the Legislature, the remaining copies of the issue are to
be offered to the general public at a merely nominal cost. By this
wise innovation, which we trust to see carried out with regard to the
other publications of the Survey, the work will be accessible to, all
who may desire to possess it ; in place of being distributed, as in the
case of the Reports already published, amongst a few persons only,
and of whom the majority, perhaps, would take but little interestin it.

One of the more interesting points discussed by Mr. Billings in his
general review of the structural characters of the lower echinodermata,
relates to the so-called ambulacral system in the extinct crinoids. As
in these ancient forms, the ambulacral grooves occur only in the arms
(apart from the pseudambulacra of the Pentremites and other Blas-
toidea), the aquiferous and other vessels of the ambulacral system-—
which in the star-fishes and recent crinoids, issue from the mouth and
pass outwards along the grooves—must, in the opinion of Mr.
Billings, have entered the body through special pores situated at the
respective bases of the arms. 'The truth of this happy suggestion—
difficult of general proof, from the imperfection of specimens—has
been established by Mr. Billings, and also independently by Professor
Huxley, in several species of crinoids belonging to different genera.
With regard to the much-disputed position of the oral aperture in the
true cystideans, Mr. Billings agrees with De Koninck and others—in
opposition to the older view of Von Buch, and to the, perhaps, still
general opinion (see Pictet, McCoy, &c.), based on certain analogical
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relations to recent crinoids~—that the lateral aperture usually regarded
as the ovarian orifice, was the true mouth*; and he supports his
opinion by a train ,of argument not easily to be set aside. The series
of small triangular valves with which the orifice in question is provid-
ed in many species, may be looked upon as the homologues of the
¢lips” or buccal apparatus of the living Pentacrinus (2. caput
Meduse) of the West Indian seas.

In his section on the Lower Silurian species of Canadian cystidez,
Mr, Billings describes nineteen new forms, belonging to his geners,
Pleurocystites, Glyptocystites, Comarocystites, Amygdalocystites,
Malocystites, Paleocystites, and Ateleocystites. The genus Pleuro-
cystites is a very remarkable one. It is chiefly characterised by the
dissimilar structure of the two sides of the body; a series of com-
paratively large plates covering the dorsal side, whilst the ventral
side consists of an open space protected by an infegument covered
with numerous small plates. The genus, with us, appears to range
from the Chazy to the Hudson River group ; and geographically from
Canada to Wales (Caradoc group), and Bohemia (Barrande’s éfage
D.) Six species are enumerated : P. squamosus (plates plane or
slightly concave ; pectinated rhombs, with obtuse angle above); P
robustus ? (plates concave) ; P. filitextus (pectinated rhombs with
acute angle above ; plates on ventral side fewer and larger than in
P. squamosus) ; P. elegans; P. exornatus; and P. Anticostiensis
(plates probably smooth). P. elegans and P. ornatus may perhaps
prove eventually to be mere varieties of P. filitextus. The genus
Glyptocystites is characterised chiefly by its cylindrical body, en-
closed in four series of plates (=4 basal +5+45+5), sume with
re-entering angles ; and by the presence of fen or more pectinated
rhombs, a strikingly peculiar character. It ranges from the Chazy
to the Trenton group, and comprises the following species: &.
multiporus (arms 4+1, extending down the sides of the body);
G. Logani (plates with stellar ridges, arms not developed : Lrenton) :
G. gracilis; G. Forbesi (plates large and strong, with numerous
rxdges and strim: Chazy). Of the genus Coma.rocystxtes only one
species, C. punctatus, has been recognised. It occurs in the Trenton
group, and may be readily distinguished by its deeply-concave
plates. The basal plates are three in number, succeeded by from

* Except in the genus Malocystifes (Billings), in which the apical orifice is reguded as
the mouth.
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eight to eleven irregular rows; the mouth is provided with a valvalar
apparatus, and there are free arms. The genus Amygdalocystites
possesses the same plate-formula as Comarocystites, and the mouth
is also furnished with a'valvalar apparatus ; but, in addition to other
distinguishing characters, the arms are recumbent, and composed of
a double in place of a single series of joints. Three species are
enumerated. One of these, however, may belong to a distinct
genus, and the other two may perhaps be united. They comprise :
A. florealis, A. tehuistriatus (?), and A. radiatus. In both Comaro-
cystites and Amygdalocystites the plates are without pores, at least
on the unworn external surface. The genus Malocystites has like-
wise an indefinite number of non-poriferous plates.* The arms are
recumbent, and the mouth is nearly at the apex of the cup. Two
species are described : AL Murchisons, with eight long and winding
arms, and M. Barrandi, with two short arms. In the genus named
Palzocystites, the plates are numerous and also poriferous, or
rather crypto-poriferous, as the pores do not extend directly to the
outer surface, but communicate with the interior through the sutures,
on the edges of which they open. Nothing is known respecting the
arms, orifices, and stem. Three species are enumerated: P. fenui-
radiatus,t P. Dawsoni, and r. Chapmani, but their specific characters
are necessarily somewhat obscure. Finally, in the genus Ateleocys-
tites, a single species, 4. Huxleyi, is mentioned. The calyx in vhis,
form appears to have, as in Pleurocystites, a dorsal side made up of
comparatively few plates, with numerous small plates on the ventral
side. In other respects, however, the genus is a very peculiar one,
and perhaps referable to a distinet group.

In his enumeration uf our Canadian star-fishes, besides two species
of McCoy’s, or Salter’s, Palasterina, Mr. Billings describes several
new genera: Stenaster, Petraster, and Teniaster, amongst ordinary
star-fishes, and Edrioaster belonging to the abnormal sessile group.
The latter genus was named Cyeclaster in Mr. Billings’ Report for
1856 ; but it was subsequently found that the same generic name
bad beeén applied in France, just previously, to a new genus of

* As subsequently shown, however, by Mr. Billings, the pores in Comarocystites appear
to open out on the sides of the plates at the sutures, as in the genus Palaocystites, May
not this be the case, also, with regard to Cryptocrinus (Von Buch), and the other so-called
non-poriferous types? E.J.C.

t This is the Actinocrinus tenuiradiatus of Hall. The other species appertaining to the
different genera enumerated in the text, belong entirely to Mr. Billings,
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Echinida. A description (with figures) of the sessile species, Agela~
orinites Dicksoni, mentioned in the Report for 1856, is also given
under this section. Beyond this, we have a detailed description by
Messrs. Salter and Billings, of two species of their new and very
remarkable genus, Cyclocystoides, a type apparently intermediate
between the crinoids and the asteridm. Finally, the memoir already
alluded to, on the Bivalve Entomostraca of Canada, by Mr: T. R,
Jones, concludes the volume.

Our brief analysis of the contents of this “ Decade’ will be suffi-
cient, we trust, to show the rare value of the work thus given to the
Canadian student, and to paleontologists generally, by the Director
of our Geological Survey. Without doubt, in a scientific point of
view, this publication must be regarded as the most important that

bas yet issued from the Canadian press.
E. J. C

A Monograph of the Trochilidae, or Humming Birds: By Joux
Govrp, F.R.S.,, &c. Parts 1 to 16, fol. : 240 plates. London:
Published by the author, 20 Broad St., Golden Square.

Mz. Gould has published various splendid ornithological works
which rank among the very best for the beauty of their illustrations,
whilst they also contain a great deal of accurate and valuable ihform-
ation. Their artistical qualities are truly admirable. The aid they
afford to the scientific orn.thologist is varied and important. Their
great expense, the unavoidable accompaniment of the kind of excel-
lence they possess, limits their usefulness and provokes an occasional
grumble from the student of moderate means, as it often excludes
them even from respectable public libraries, and makes them the
privilege of wealth, instead of the companions of the earnest seekers
after the knowledge of nature.

Under these circumstances, in our remote situation, and in a coun-
try not yet overflowing with wealth, we should hardly have thought
ourselves called upon to notice the latest and perhaps most beautxfu!
and attractive of Mr. Gould’s works, had we not enjoyed opportuni-
ties'in England of examining ‘the splendid collection of préserved
specimens of Trochilidae, which was the foundation of the ‘work, as
well as that formed by the late excellent Mr. G. Loddiges, with
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whom we have often conversed on the characters and peculiarities of
this most interesting family, which few have ever studied as he did—
and had we not considered that the fine library of our Parliament,
which is wisely and liberally made accessible to all who desire to
consult it, contains copies of all Mr, Gould’s works which are now
attainable ; whilst the truly beautiful one of which we propose more
particularly to speak, has been also placed in the library of the Cana-
dian Institute by one of our fellow citizens, whose liberality and
discriminating taste in science and art dignify and adorn the high
position which fortune and personal qualities have secured to him.
‘We need scarcely name the Hon. Geo. 'W. Allan, to whom the
Canadian Institute is also in other ways deeply indebted.

The Humming birds long continued to form only a single genus,
and when the increasing numbers that from year to year were made
known suggested the expediency of subdivision, still for a time only
subgenera were proposed, or at least genera were created with great
caution. Mr. George Gray was led by his plan to devise the forma-
tion of sub-families, and accounting the old genus Trochilus as
equivalent to his family TrocmiLIpA®, he has enumerated three
sub-families Grypkinae, or Wedge-tails, Trockilinae, or curve-bills, and
Mellisuginae, or Straight-bills. TUnder each family are several generz,
yet he did not altogether exceed ten, a number which, considering
the many species now known, seems very moderate. It must be
confessed, however, that his genera bave not always a natural aspect,
great differences of form being included in the same genus, so that
those who had consented to the genera sanctioned by him would be
well prepared to listen to the proposals of ornithologists of eminence
both on the continent of Europe and in England for yet further
sub-division. Prince Bonaparte introduced various genera, and it
was well known that Mr. Loddiges, though his great diffidence, and
his desire of increasing bis knowledge before he gave a decided
opinion, had prevented his publishing his views, was prepared to
recommend edditional ones, and had adopted certain principles res-
pecting the characters proper to be employed. “With these materials
before him, and having in his hands ihe finest collection yet formed,
Mr. Gould has possibly carried to an exireme the formation of gen-
era. He does not indeed give his readers the means of forming a
correct Judgment, since his beautiful figures, though accompa.med by .
copious synonymes and a useful description, are without generic and
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specific characters. He.may probably intend—v hope he does—to
give at the conclusion of his work a careful digest of his views and a
synopsis of the order, with the requisite characters of genera and
species. Whilst waiting for this it is hardly possible for us fairly to
discuss the goodness of generic groups of which we have to collect
the distinctions for ourselves, or search them out, scattered through
various works.

The most obvious character for dividing the Humming birds is
perhaps found in the bill, which is straight, slightly curved, sickle-
shaped, recurved, and in a few instances furnished with recurved teeth
along one portion of both mandibles. Then we have ihe various
forms of the tail, the crests, tufts, and other appendages, the
position of the gem feathers, to which we believe Mr. Loddiges
attached much importance, and the pretty downy boots or r:uffs on
the feet of many species, besides size, general distribution of colour-
ing, and peculiar habits or justinets. From all these sources we may
expect combinations of good and sufficient characters. What is
needed is to form the numerous species into natural groips, as many
as may be found necessary to express our observations on their
resemblance and differences, but taking care that these shall be of
real importance, minor distinctions only constituting sections of
genera and having no claim to burden scienea with additional names.
When we think we clearly perceive which species must stand
together, we then observe carefully whatever is comimén t6 them all,
and select from what is thus collected concise characters, sufficient to
exclude all other species. It would be a manifestly wrong course to
contrive characters from abstract principles in relation to the number
of geners that must be found in a family, or the points that must be
deemed important, since these will differ in different families and are in
each case to be learned from observation. Every apparent distinction
must not be assumed to be a good generic mark. To combine well
is more useful as well as more difficult than to divide. The tendency
to make much of small distinctions and to elevate minor sectionsinto
genera is the bane of Natural Science, and it is not always understood
how much easier a task it is than to find out the true boundaries of
natural groups. We bave fallen into this train of thought in
reflecting on the eighty-eight genera of Trochilidae already given in
Mr. Gould’s sixteen numbers, containing two bundred and forty spe-
cies, giving two and a fraction species for each genus, and, as many of

VOL. IV. E
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those genera are of some extent, leaving many with only a single
species. Many perhaps of these genera we think we perceive to he
natural and sound, of many others we have great doubts. 'When the
principles on. which they are founded are fully explained every
thoughtful naturalist who is-interested in this department of science,
and who does not fancy that he displays his learning by adopting as
many New Names a8 possible, can judge for himself, and after such
consideration the best founded opinions will ere long prevail. At pre-
sent we are willing to extend great candour to Mr. Gould’s labours,
gensible as we are of the merit which eertainly belongs to him. We
cannot conclude without reverting to the extreme beauty of the
coloured lithographic plates, Some of the loveliest objects in nature-
are represented with such correctness and spirit, and the metallic
lustre of the gem feathers is so successfully imitated, that in order
to feel any deficiency the:feal object must be brought into comparison
with its image, and even then we rather wonder how much has been
accomplished than feel disposed to complain of what may be want-
ing. The book is so very beautiful that it is a privilege to be able to.
look at it. Those who have the means and have any taste for nature
should hasten to acquire it. As in several of the best modern works
on ornithology and entomology, we have here the flowers drawn and
coloured with the same care as the birds, and selected from the flora
of the country to which they belong, so that the sources of pleasure
and instruction are multiplied, and the botanist has his share in the
benefit to be derived from the work. The XVth part contains an
exquisite delineation of our own charmmg Canadian humming bird,
with & very interesting account of e author’s observations upon it
during bis recent; visit, and of his success in conveying a pair alive to
Europe, though unfortunately he failed to prolong their lives there.
Mr. Gould’s work cannot be known without being admired both for
its pre-eminent artistic qualities and for the genuine love and faith-
ful observation of nature which it displays. When itis completed
naturalists can with real advantage study the apecies of Trochilidae;
whether they will acquiesce in all Mr. Gould’s genera formed or
adopted by him, seems to us, with our present means of judging,

somewhat doubtful.
W. H.
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Annaler for Nordisk Oldkyndighed og Historie. Copenhagen; 1858.

‘We have received the following notice of a new volume of the
Scandinavisn Annals of Northern Archeeology and History, from a
Danish correspondent, and insert it in the form transmitted to us.
Tt furnishes glimpses of a new source of light velative to the Ante-
Columbian discovery of America, by the Northmen, from an ex-
ceedingly interesting and independent source; and will thus consti-
tute an important supplement to the Antiquitates Americane, pub-
lished by the Royal Society of Northern Antiquaries, at Copenhagen,
in 1837. '

The new volume, now issued after an interval of twenty years,
opens with a voluminous and instructive historical and geographical
inquiry, by A. F. Mehren, On the general Geographical Knowledge
possessed by the Islamitic Peoples, particularly with respect to the
Southern and Northern Coasts of the Hemisphere known to them.”

At a time when that flame of science, which had shone so brightly
over Greece and Rome, was gradually sinking and expiring, its last
rays were preserved in the beginning of the middle ages by a nation
hitherto overlooked—the Arabs. This race, after having received
from the creative genius of Mohammed a zealous faith and an ordered
civil polity, for many centuries occupied the first place among the
nations, both for deeds of arms and for careful and high-minded de-
votion to study; and for a time were at the head of that Europe
which was sinking into barbarism: By translations from the Greek,
their knowledge nearly reached a classical height, and by their own
independent inquiries they acquired well-grounded claims to be reck-
oned among those nations which have most actively labored in the
field of scientific-development.

The distinguished French Professor, Reinaud, and the illustrious
geographers, Malte-Brun and Lebwel, have particularly directed our
attention to the merits of the Arabs in geographical study. The
present treatise is a continuation of the labors of those and other
scholars.

‘We have first a classical sketch of the most important Moham-
medan geographers, from the eighth to the sixteenth century, accord-
ing to our era. We have next, separate chapters on the oldest vm«
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scientific ideas of the Arabians of the Universe; their conceptions of
the form of the earth; their mathematical division of the earth;
their measurement of tlie degrees; and the division of the habitable
globe into seven regions or climates. Another chapter treats at length
of the terrestrial system of seas; the limitation of the earth by the
ocean, and the parts of the latter; the Southern Ocean, with its
coasts and istands, and the scveral sens comnected therewith; the
Eastern Ocean ; the Western Qcean, and its connccted scas; the
Mediterranean, with the Black Sea and the Caspian ; the isles in the
Western Ocean, and the coasts of the same ; and the Northern Lands,
known to the Arabs, surrounding the Varenger Sea.

Among the many local names here mentioned as oceurring in the
works of the Arabian geographers, there is one of especial interest.
It affords a supplement to Raft’s Antiguitates Americane, published
by the Society in 1837. 'The result of th geographical inquiries in
this work on the situation of the Northmen’s Helluland (Newfound-
land), Markland (Nova Scotia), and Vinland (New England), has
been taken up, with full approval, by Alexander Humboldt, in his
Kosmos. A more southern land the Northmen named Hvitramanna-
land (the land of the White Men) ; or, Irland it Mikl:  Great Ire-
land). This was supposed by Rafn to be North and South Carolina,
Georgia, and Florida. The oldest historian of Iceland, Are Frode,
states that his stam-father, Are Marson, came to this land about the
year 983, and was baptized there. This same land—Irland it Mikla,
Irlandek El-Kabirak—is also mentioned by an Arabian geographer of
the 12th century, Abd-dbdallak Mohammed Edrisi, who was born in
Ceuta, in 1099, and had studied in Cordova. He drew up his work
at the desire of Roger II., King of Sicily (1130-1154.) The above
geographical name, as well as several other notices of the North, were
doubtless derived by the Arabian author from his intercourse with the
Northmen, at the court of this sovereign, in Palermo.

It is most interesting to follow the often highly successful identifica-
tion of the local names mentioned by the Arabian geographers, es-
pecially those of several islands in the Western Ocean ; places in
France and England ; and also in Scandinavia, particularly Denmark,
-where Slesvig is mentioned in a curious manner; and also in Sweden.
The same thing applies to Russia. An extract from a voyage in the
twelfth century (1132), by Abe-Abdallah Hamid, of Granada, gives
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an undoubted description of a whale-fishery on the coast of the land
Wisu. This, according to the admirable explanation of Frithn, is the
locality of the tribe Weg, spoken of in the Russian annals, north of
Novgorod, by the White Sea (Biclo Osero), thus identified with a bay
of the Arctic Ocean. D. W.

SCIENTIFIC AND LITERARY NOTES.

GEOLOGY AND MINERALOGY.

“R1p-FORMULA ” IN BRACHIOPODS,

In the specific determination of fossil brachiopods, the palaontologist has to
content himself in most instances with external characters, Amongst these may
be enumerated the ribs or plaits occurring so frequently on the shell. These
plnits, in adult forms, are either constant in their number, or vary only within
glight limits, Hence, when present, their number is commonly stated. We
suggest, for this purpose, the adoption of & numerieal plan or formuia, shewing
the number of ribs on each side of the sinus, and within it, or upon the mesial
fold, where this exists. Thus, when there is a sinus, we may state, REF me
(mfin|m), or (m||m); and when there is no sinus, RF wx (m). Io many forms, of
course, RF == 0; and in the forms with nn indefinite number of plaits, RF we
(00), or (00]|00), or (00}22|00). As a general rule, the Spiriferide, exclusive of
the smooth forms, show the rib-formula (m}jm); whilst the Rhynconellide exhibit
(mjm|m). The following are some examples :—

Spirifer Niagarenais, Conrad (adult form), RF == (10-15][10-15); 8. sulcatus,
Hisinger, RF == (4-7||4=7); 8. macropleure, Conrad, RF wm (3-4/[3-4) ; Rhynco-
nella (Hemithyris) nucula, Sowerby sp., RF == (8-8|3|6-8); R. formosa. Hall, RF
= (9-10]2-4{9-10). In the Iatter species, as in many others, the ribs within the
sinus are much coarser than those at the sides, a peculiarity which might be indi-
cated by larger or darker figures in the formula,

As the plications on the mesial fold differ usually from those in the sipus, it is
perhaps preferable, in these cases, to write the formula in two lines, one above
the other; the nwwrbers in the upper line referring to the valve which bears the
fold or clevation; and those in the lower line, to that in which- the sinus occurs.
Thus, in Atrypa (Rhynconclla) increbescens, Hall, RF me (gzlglz-‘—:), or, more
simply (4-61;}:‘4 8).

1t is not of course to be supposed, that the method which we have here ven-
tured to suggest to the attention of palxontologists, can be at all times very
rigorously applied ; but.it is thought that, in many instances at least, it will be
found a convenient one. The student, fir example, would find bis Jabor much
facilitated, in the determination of an uokunown species by reference to special
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works on palmontology, if he were to write in the margin against each species
the rib formula as here shewn. The eye would then be able to take up at a glange
the relations, in this respedt, of the described species to the one under examination’
—due reference being made to any difference that may exist between young and
adult forms,

ARTIFICIAL FORMATION OF CRYSTALLIZED MINKRALS,

By the volatilization of metallic fluorides and boracic acid in covered charcoal
or clay crucibles, H. Ste.-Clair Deville and H. Caron®*, have succeeded in forming,
without difficulty, a considerable number of crystallized minerals. Awmongst
those cited, we may mention: the ruby, sapphire, and other varieties of corun-
dum ; chrysoberyll, with the radiating striz and other characters of the American
specimene ; gahnite, in beautiful octahedrons ; staurolite; zircon; magnetite, &o
In reference to the latter (the magnetic iron ore, which was obtained in the form
of long needles, made up of regular octahedrons attached to one another), the
authors state that the first formed gesqui-oxide of iron was in this case evidenily
reduced in part by the high tempenture, as confirmed by some of their other

experiments,

HYGROSOOPIO PROFERTY OF THE ZEOLITES.

Damour (Annales de Chimie et de Physique: adut, 1858) has confirmed his
earlier experiments with reference to the property possessed by the various
zeolites, to a greater or less extent, of losiug a portion of théir contained water
in & dry atmosphere, and re-abaorbing the same under ordinary atmospheric con-
ditions. The water is even re-absorbed, after the mineral has been exposed to a
alight degree of artificial heat, amounting in some cases to dull redness.

IRON OXIDES.

The number of Poggendorff’s Annalen for September, 1858, contains a long
and very valuable communication, by Rammelsberg, on the composition of
Titaniferous Iron Ore, Red Iron Ore, Martite, and Magnetite. The most important
fact, perbaps, shewn iu this communication, is the presence of an essential per-
centage of magnesia.in many specimens of thege ores, and, more especially, in the
ootahedral specular-iron of Vesuvius. The following is a condensed translation of
the surnmary given at the close of the Paper :—

-(1> The greater number of Titaniferqus Irons contain equal atoms of Tlt.smc
Acid and Protoxide of Iron (including MnO and MgO).

(2) Magnesia is an essential constituent of all Titapiferous Iron Ores. In the
eryatallized Titaniferous Iron of Layton, U. 8., it amounts to 14 per cent.

(3) According to Mosander’s view, Titaniferous Iron Ore consists simply of
Fe0, TiO?, with isomorphous replacement of titanate of magnesia (Gastein, Lay-
ton) ; or, otherwise, of the same, in union with sesqui-oxide of iron, mostly in
simple proportions.

(4 & 5) The theory of H. Rose, making Titaniferous Iron Ore to consist of the
isomorphdus sesqui-oxides of iron and titanium, requires the assumption of a

* Jownal fr Praktische Chemie No. 11,1858 ; and Comptes Rendus, t. XLVI, p. 764,
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sesqui-oxide of magnesia. Mosander’s opinion, conseyuently, appears to be, by
far, the more preferable of the two.

(8) Certain specimeus of the granular variety called Iserine, consist of FeO,
TiO2 aud Fe%03, 8Ti02,

(7) Titaniferous Iron in regular octahedrons is unknown, The amorphous
masses and imperfectly-octahedral grains which contain titavium, appear to be
mixtures.

(8) Crystallized Magnetic Iron Ore does not contain titanium. It consists of
FeO+Fe*03,

(9) All the Elba specimens of Specular Tron do not contain titanic acid; but
these specimens, as well as the specular iron from Vesuvius; always contain FeO
and MgO. .

(10) The strongly-magnetic octahedions (accompatied by rhombohedral iron-
glance) from Vesuvius, hitherto looked upon as octahédral sesqui-oxide of iron,
contain a large amount of magnesia in somé specimens, and protoxide of iron in
others. They consist either of Magnetic Iron Ore, partly changed into seaqui-
oxide and combined with the isomorphous compound MgO, Fe203 ; or, and more
probably, the two monoxides are isomorphous with the sesqui-oxide of iron; and
this latter is, in itself, dimorphous;

NEW FORM IN THE CRYSTALLIZATION OF HEAVY SPAR,

The museum of the Universitj of Toronto possesses a crystal of Heavy
Spar (Ba0, SO3) from Auvergne, in which we have detected the presence of the
side polar or brachydome -&'f’ hitherto, we believe, unnoticed, The crystal in
question is made up principally of the front aud side polars § P and P witha
slight development of the basal form, B; or, in Dava’s notation, of ¥ 1 i, 1, and o,
The new form lies, of course, between P and B; aund it exbibits a series of hori-
zontal strize pavallel to the combination edge of these; or rather, perhaps, parallel
to that of P and 1. ; but the latter form is not present in our crystal. The new
form measures, by hand goniometer, 84° 80 ove~ the base. The strim prevent
the application of the reflective goniometer. Taking the three axes (a, d, &)
in the protaxml form of Heavy Spar, to be as 1.135:1:0.8141--axis &, in the
form § P, should be to axis a, a8 1:1.095. The latter (omitting seconds)
= éot 42° 24'; making the angle over the bdse s 84° 48'. The symbol P
used in this notation, has no reference to' Naumann’s symbol. It merely indicates &
polar or pyramidal form,.of which there are three general kinds: Frout polars,
mP; polars; mP and mPm ; and side polars; mP:  Ta like manner there are thres
general kinds of vertical forms: front verticals, V'; veiticals, Vm; and side
verticals, V. Besides thesé polars axid verticals; e can oily have the basal form
B, pavallel to the'liorizontal or secondary axes. .

E.J. C:
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PHYSIOLOGY AND NATURAL HISTORY.

PUBLIO NATURAL i{ISTOBY COLLECTIONS,

The following corrcspondence hag recently passed with the British Chancellor
of the Exchequer :—

“S1r,—As one of a body of working Naturalists deeply interested in the fate of
the Natural H story Collections now in the British Museum, I am requested to
transmit for your consideration the enclosed Memorinl, which we believe to express
the views ofa large number of persons engaged in the pursuit of science, although
it has not been considered necessary to send it round for general signature. We
also understand that it bas the full concurrence of Sir William Hooker and others
whose official situation prevents their actually joining in it.

“Should you desire to reccive any personal explanation of our views we shall
he happy to form a deputation to wait upon you at whatever time you may be

leaged to appuint.
P P “T have the honour, &e.,

(Signed) ' “JouN LiNDLEY.”

To the Right Honourable tie Chancellor of the Exclhequer,

Sir,—The necessity of the removalof the Natural History Départments from
the British Museum Dbaving been recently brought prominently before the Publie,
and it being understood that the question of their reorgauisation in another locality
is under consideration, the undersigned Zoologists and Botanists, professionally or
otherwise engaged in the pursuit of Natural Science, feel it their duty to lay be-
fore Her Majesty’s Government the views they entertain as to the arrangements
by which National Collections in Natural History can be the best adapted to the
twofold object of the advancement of Science, and its general diffusion among the
Public—to show how far the Scientific Museums of the Metropolis and its vicinity,
in their present condition, answer these purposes,—and to suggest such modifi-
cation or additional arrangements as appear requisite to render them more tho-
roughly efficient.

The Scientific Collections or Museums, whether Zoological or Botanteal, required
for the objects above stated, may be arranged under the following heads :—

1. A general and comprebensive Typical or Popular Museum, in which all pro~
minent forms or types of Animals and Plants, recent or fossil, should be so dis-
played as to give the Public an idea of the vast extent and variety of natural
objects, to diffuse a general knowledge of the results obtained by Science in their
investigation and classification, and to serve as a general introduction to the
Student of Natural History,

2. A complete Scientific Museum, in which Collections of all obtainable Animals
and plants, and their rarts, whether recent or fossil, and of a sufficient number of
specimens, should be disposed conveniently for study ; and to which should be ex-
clusively' attached an appropriate Library, or Collection of Books and Illustrations
relating to Science, wholly independent of any general Library.

8, A comprchensive Economic Museum,in which Economic Products, whether
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Zoological or Botanical, with Illustrations of the processes by which.they are ob-
tained and applied to use, should be so disposed as best to assist the progress of
Commerce and the Arts.

4. Collectionsof Living Animals and Plants, or Zoological and Botanical Gardens.

The Zypical or Popular Museum, for the daily use of the general Public,
which might be advantageously annexed to the Scientific Musecum, would.require a
large building, in a light, airy, and accessible situation. The Collections ehould
be displayed in spacinus galleries, in glass cases so closed as to protect them from
the dirt and dust raised by the thousands who would visit them; and sufficient room
should be allowed within the cases to admit of affixing to the specimens, without
confusion, their names, and such Illustrations as are necessary to render them in.
telligible and instructive to the Student and the general Public,

The Economic Museums and Living Collections in Botany might be quite in-
dependent of the Zoological ones.

The Scientific Museum, in Zoology a8 in Botany, is the most important of all.
It is indispensable for the study of Natural Science, although not suited for
public exhibition. Without it, the Naturalist cannot examine or arrange the
materials for the Typical, Lconomic, or Living Collections, so as to convey any
useful information to the Public. The specimens, though in need of the same con-
ditions of light, airiness, &c., as, and far more numerous than, those exposed, in
the Z'ypica/ cr Popular Museum, would occupy lees space ; and they would re-
quire a different arrangement, in order that the specimens, might without injury,
be frequently taken from their receptacles for examination. This Scientific
Museum, moreover, would be useless unless an appropriate Library were included
in the same building.

The union of the Zoological and Botanical Scientific Museums in one locality is
of no importance. The juxtaposition of each with its corresponding Living Col-
lection is desireable, but not necessary—although, in the case of Botany, an ex-
tensive Herbarium aod Library are indispensable appendages to the Garden and
Economic Museum._

The existing Natural History Collections accessible to Men of Science and to
the Public, in or near the Metropolis, are the following :—

In. Borany—The Kew Herbarium, as a Scientific Collection, is the finest io the
world ; and its importance is univetsally acknowledged by Botanists, It has an
excellent Scientific Library attached to it; it is admirably situated ; and being in
proximity with, and under the immediate control of the Head of the Botanic Gar-
den, it supersedes the necessity of a separate Herbarium for the use of that Garden
and Museum. But a great part of it is not the property of the State ; there is no
building permanently appropriated for its accommodation, and it ‘does not include
any Collection of Fossil Plants.

The Botanical Collection of the British Museum, consisting chiefly- of the Banks-
ian Herbarium, is important, but very imperfect. It is badly situated, on ac-
count of the dust and.dirt of Great Russell Street : aud thewant of space in-the
existing buildings of the British Museum-would prevent.its extension, even were
there an adequate advantage in maintaining. at the cost of the State, two Herbaria
or Scievtific Botanic Musetims so near. together as those of London and Kew. The
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British Museum also contaios a valuable Collection of Foasil Plants, but not more
readily avajlable for Science than its Zoological Collections.
There exisis no Typical or Popular Botanical Museum for public inupection.
The efficiency of the Botanical Gardens and Museum of Economic Botany at Kew
as now organized, and the consequent advantages to Science and the public, are
too generally recognized to need any ecomment on the part of your Memorialists.

In Zooroay.—The British Museum contaius a magnificent Collection of Recent
and Fossil Animals, the property of the State, and intended both for public exhi-
bition and scientific use. But there is no room for its proper display, nor for the
provision of the necessary accommodation for its study-—still less for the separation
of a Popular Typical series for public inspection, apart from the great mass of
specimens whose importance is appreciated by professed Naturalists. And, in the
attempt to combine tlie two, the Public are only dazzled and confuzed by the
multiplicity of unexplained objects, densely erowded together on the ehelves and
cases ; the man of science is, for three days in the week, deprived of the opportu-
nity of real study; and the specimens themselves suffer severely from the dust and
dirt of the locality, increased mdnifold by the tread of the crowds who pass
through the galleries on Public Days,—the necessity of access to the specimens on
other days preventing their being arranged in hermetically closed cases.

A Museum of Economic Zoology has been commenced at South Kensiugton.

There is an unrivalled Zoological Garden or living Collection, well situated in
the Regent's Park, but not the property of the State, nor receiving any other than.
indirect assistance, in the terms on which its site is granted.

The measures which your Memorialists would respectfully arge upon the consid-
eration of Her Majesty’s Government, with & view to rendering the Collections:
really available for the purposes for which they are intended, are the following:—

That the Zoological Collections at present exusting in the British Museum be se-
parated inte two distinet Collections,~—the one tv form a Typical or Popular Mu~
seum, the other to constitute the basis of acomplete Scientific Museum,

These Museums might be lodged in one aud the same building, and be under one
direction, provided they were arranged in such a mauner as to be separately accesei-
ble; 50 that the one would always be open to the Publie, the other to-the man of
science, or any pirson seeking for speeial information. This arrangement would
involve no more trouble, and would be as little expensive asany other which could
answer its double purpose, as the Typical or Popular Musewm might at once be
made almost co aplete, and would require but very slight, if any. additions.

In fact, the plan proposed is onty a further development of the system ascor-
ding to which the Entomologieal, Conchological, and Osteological Collections in the
British Museum are already worked. .

That an appropriate Zoological Library be atiached:to. the Scientific Mureum,
totally independent of the' Zoological portion of the Library of the British Museum,
which, in the opinion of your Memorialists, is inseparable from the General Li-
bracy.

That the Scientific Zoological Museum and Library be placed under one head



PHYSIOLOGY AND NATURAL HISTORY. 59

directly responsible to one of her Majesty’s Ministers, or under an organization si-
milar to that which is practically found so efficient in regard to Botany,

That the Museum of Economic Zoology at South Kensington be further deve-
loped.

Your Memorialists recommend that the whole of the Kew Herbarium become
the property of, and be maintained by, the State, as is now the case with a por-
tion of it—that the Banksian Herbarium and the Fossil Plants be transferred to it
from the British Museum—and that a permanent building be provided for the
sccommodation at Kew of the Scientific Museum of Botany so formed,

This consolidation of the Herbaria of Kew with those of the British Museum
would afford the means of including in the Botanical Scientific Museum a Geogra-
phical Botanical Collection for the illustration of the Colonial Vegetation of the
British Empire, which, considering the extreme importance of vegetable products
to the commerce of this country, your Memorialists are convinced would be felt
to be a great advantage.

Your Memorialists recommend further, that in place of the Banksian Herbarium
and other miscellaneous Botanical Colleciions now in the British Mugeum and closed
to the public, a Typicnl or Popular Museum of Botany be formed in the same
building as that proposed for the Typical or Popular Museum of Zoology, and, like
it, be open daily to the Public.

Such a Collection would require no great space; it would be inexpensive, besides
being in the highest degree instructive ; and, like the Typical or Populur Zoological
Collection, it would be of the greatest value to the public, and to the Teachers and
Students of the Metropolitan Colleges.

That the Botanical Scientific Museum and its Library, the Museum of Economie
Botany and the Botanic Garden, remain, as at present, under one head, directly
responsible to one of her Majesty’s Ministers.

The undersigned Memorialists, consisting wholly of Zoologists and Botanists, have
offered no suggestion respecting the very valuable Mineralogical Collection in the
British‘Museum, although aware that, in case it should be resolved that the Natu-
ral History Collections generally should be removed to another locality, the dispo-
sal of the Minerals also will probably come under consideration.

November 18, 1858.

Groree Brxtmax, V.P.L.S.

Georce Busk, F.R.S. and Z.8,, Professor of Comparative Anatomy and
Physiology to the Royal College of Surgeons of England;

WiLuian B. Cameentxe, M.D, F.R.S, and ZS, Registrar of the Univer-
sity of London.

CHas, Darwiv, F.R.S,, LS, and G.S.

W. H. Harvey, M,D., F.R.8; and Z.8,, &c.,, Professor of Botany, Univer-:
sity'of Dublin.

Asraus Heserxy, F.R.S,, L.8., &c., Professor of Botany, King’s Colleges
London,
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J. 8. Hrxstow, F.I,S. and G.8,, Professor of Botauny in the University of
Cambridge. )

Troxas Hoxceyr, F.RS., Professor of Natural History, Government School
of Mines, Jermyn Street,

Jony Lispriy, F.R.S. and L.S, Professor of Botany in University College
London.

MISCELLANEOQUS.

DR. ZORGE PEACOCK.

Among recent blanks in the ecircle of English Scienco and Literature, the
death of the late Dean of Ely is one which cannot fail to be deeply felt by all who
appreciate knowledge, learning, and the practical power of a cultivated intellect
in their leas showy, but most substantial forms, We abridge from a biographical
sketch in the pages of the Athenzuvm some notes regarding the career of this
ditingrished English mathematician, who has coutributed in some very important
regpects to the advancement of lis favorite studies, and their practical bearing on
the progress of his age.

Dr. George Peacock was a student of Trinity College, Cambridge, and took his
B.A. degree at that University in 1818, with peculiar distinctions, Sir Jobn
Herschel being the senior wrangler of that year, and George Peacock the second.
One familiar with the Cambridge system, and with the recent history of the
science in which he so distinguished himself, thus sketches the ingenuous student
in his earlier contact with the formal tests and stimulants of University com-
petitions for honors:—Peacock’s mind was, in some vespects, differently framed
from those of the young men who usually distinguish themselves. The University
examinations cultivate two kinds of power: acquisition of knowledge, called
bookwork, and solution of such applications as can be done by goud headsina
few minutes, dignified by the name of problems. It is of course impossible in the
hurried examinations, to try how the student stands, upon points which would give
a finished mathematician an hour or two of thought. Accordingly, those young
men, however deeply they may think, who do not possess, or cannot acquire, a
certain trick which we call problem-knack, eannot .show themselves among the
highest wranglers, unless their amount of digested reading be very great indeed.
‘We once knew a young aspirant who was in despair at finding that comrades,
to whom he used -to explain firat principles and elucidate difficulties, could do
problems much faster and better than himself: by practice, however, he caught
problem-knack, and took a high degree. Peacock was on of those who, as stories
ran in our undergraduate day, “never did a single problem.” . A sa-castic review
of Cambridge men and things, which made some noige at the time, reckoned him up
thus:—* He hus read three times as_much mathematics as any man in Europe
but has uot & spark of originality.” He lived to shew the highest and thé rarest
origivality of speculative thought: the power of seeing a whole science as it is to
be, and’lending aid-in placing i¢ upon iis proper basis. Hundreds:of those who
would have beaten bim hollew at Cambridge problems are wholly unfit to attempt
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the formation of any the least idea of the scope and meaning of his works on
algebra,

At the time when Peacock took his degree, the public mind of Cambridge was
stirred on the question of the University mathematics. The English chool, follow-
ing Newton's notation of fluxions, had almost lost the power of reading the con-
tinental treatise, There were two undergraduates, Herschel and Pencock, who
were well read, in the foreign writers. There was a.third, Babbage, who, without
the samo depth of reading, had trained a rare genius for analysis in the same
school. A fourth was Maul (afterwards Judge), who might have been among the
first of mathematiciaus, if he bad chosen that career. Woodhouse, an older man,
had opened the way by a treatise in 1803, The younger men determined to act
in concert, for the introduction of the continential mathematics. They formed
an Analytical Society, and published a volume of Memoirs in 1818. They trans-
Iated the work of Lacroix on, the Differential Calculus, and prepared a volume of
examples, of which Peacock compiled the larger part, in a manner which showed
very extraordinary reading for a man of his age. This translation, and these ex-
amples, carried the day : and Peacock, when he became Moderator in 1817, com-
pleted the victory by introducing the modern language and notation into the publie
examinations. His colleague did ndt join him in the alteration; and the
Moderators »f 1818 returned to the old sysfem. Peacock was again Moderator in
1819 with a colleague of his own cabal (Mr. Gwatkin), and from that year the
change was fully accepted, There are those: who like to know the precise time
and manner of all things: let them stand informed that the official recognition of
the contivental school of mathematicians at Cambridge dates from nine o’clock in
the morning of Monday, January 13, 1817, when Peacock put into the hands of
each candidate for honours a printed paper, the fourth question of which stands
thus:—

¢ Find the integral of —I——f%;—.”

Peacock became a tator of the eollege, and gained a high reputation as a teacher
and s a,guardian of his pupils. Hjs temper waskind, his knowledge of the world,
and especially of the young world, was ample, and his manner was pleasant.
Some amusing peculiarities of idiom, brought from the north, and—to speak the
truth—a peculiar physiognomy, which would have been yisited in vengeance upon
a disagreeable and donnish superior, were buf additions to his popularity. He
had a strong, active, practical turn for administration, and college affairs prevented
him from making science his whole object, though he was always a student, not
only of mathematics, but of literature, In 1826 appeared in the Encyclopedia
AMetropolitana his article on the history of Arithmetic, the most learned cssay on
the subject which exists. He was at the same time continually occupied with
thought on the nature and first principles of algebra. A syllubus of Trigonometry
in which he fixed—for Cambridge, at least—the character of the fundamental
forms, which had been fluctuating between the old and new, was a slight digres-
sion. We cannot undertake to describe in full what he did for algebra. That
science, like logic, ought to be purely formal: up to our own day it has been
troubled with apparent exceptions, arising from insufficient amount of generality
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in its fundamental definitions. Peacock concentrated what bad been done towards
amendment, and augmented it into a system, imperfect indeed, but presented in
such & manner as to show what was wanted, and what are the rational principles
on which the supply of the want must be attempted. This work was published in
1830; and in 1842-45 appeared another digestion of the subject into two volumes,
the first contrinivg solely arithmetical algebra,—the best work on this preliminary
which has appeared,—the second containing symbolical algebra. These works
show that thought which tha mathematical workman scorns, and the mathmatical
philosoplier prizes. A report on the recent progress of Analysis, made to the
British Association in 1888, contains an acute discussion of difficulties, and shows
that the wide reading of the author of the Examples was continued down to the
day in which he wrote.

All Peacock’s works have thought, labour, and finish. In none are these more
conspicious than in his life of Dr. Young ('1855), and his collection of Young’s
miscellaneous works, in three volumes. Young was a man of very varied
pursuits and knowledge. These volumss occupied Peacock during many years;
and are a monument both-to Young and his editor which is worth many a statue,
Dr. Peacock’s last writing was a collection of short, pithy, and effective answers
to Lord Overstone’s questions on the decimal coinage. He wis a steady and
thorough-going supporter of the system approved by the House of Commons, called
the pound-and mil system: and he had, as usual, read deeply and thought long
on the subject, both in writing the history of arithmetic, and as one of the Royal
Commission on weights and measures.

Peacock steadily upheld the liberal side in politics during the times of
greatest discouragement ; and, considering how powerful an influence he had ex-
ercised in Cambridge, it would not have surprised the world if he had received
some speedy advancement. But our liberal statesmen, though rather covspicicus
than otherwige for their early attention to family claims, bave always appeared to
think that support given to their principles isbut a secondary ground of patronage.
Accordingly, it was not till 1838, or thereabouts, that Peacock was made Dean of
Ely. His attention was new especially directed to his'new station: and the cathe-
dral, the town, and the surrounding country bear marks of his zeal and of his skill in
the matiagement of men. For many yesrs previous to his death he had to contend
with ill bealth, frequently acute in its symptoms, His writings on University
reform, and his labours on the Cambridge Commission, are perhaps the things by
whichhe is best known to the world at Jarge. He held the Lowndean Professor-
ship for many years, and he attempted to lecture. But there wasno audience for
a philcsophical mathematician in the University of book-work and problems. Dr.
Peacock was fully aware of the tendency of the existing system, the end of which
ic, in nine out of ten, examination and nothing beyond. He is lost to Cambridge
at the time when Cambridge most wants him.

Dr. Peacock exercised grest influence over his contemporaries by soundness of
judgement, extent of knowledge, and suavity of manners. His various qualities
and attaioments were'perfectly blended, and lent force to each other: the combina-
tion was one of power; for he was a man of business, of science; of learning, and of

character.
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BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

The admirable and comprehensive Presidential Address delivered by Professor
Owen, at the opening meeting of the British Association in August last, has been
delayed appearing in our pages,—along with an abstract which we had prepared
of the papers read in the sections,—by the gpace claimed for original communica-
tions. But the Address contains such a valuable resumé of work accomplished in
the various departments of science in recent years, as our readers will still be
glad to have.placed on record here; and we, accordingly, find room for it, with
some unimportant omissions in our Scientific Appendix :—

THE PRESIDENT'S ADDRESS,

‘We are here met, in this our twenty-eighth annual assembly, to continue the aim
of the Association, which is the promotion of Science, or the knowledge of the laws
of Nature; whereby we acquire a dominion over nature, and are thereby able so
to apply her powers a8 to advauce the well-being of society and exalt the condi-
tion of maokind. It is no light matter, therefore, the work that we are here
aagembled to do. God basgiven to man a capacity to discover and comprehend
the laws by which His universe is governed; and man is impelled by a healthy
and patural impulse to exercise the faculties by which that knowledge can be
acquired. Agreeably with the relations which have been instituted between our
finite faculties and phenomena that affect them, we arrive at demonstrations and
couvictions which are the .nost certain that our present state of being-can have
or act upon. Nor let any one, against whose prepossessions a scientific truth may
jar, confound such demonstrations with the speculative philssophies condemued by
the Apostle ; or ascribe to arrogant iutellect, soaring to regions of forbidden mys-
teries, the acquisition of such truths as have been or may be established by patient
and inductive research. For the most part, the discoverer has been so placed by
circumstances,—vather than by predetermined selection,—as to hava his work of
investigation allotted to him as his daily duty; in the fulfilment of which he is
brought face to face with phcnomens into which he must inquire, and the result
of which inquiry he must faithfully impart. The advance of natural as of moral
truth has been and is progressive: butit has pleased the Author of all truth to
vary the fashion of the imparting of such parcels thereof as He bas allotted, from
time to time, for the behoof and-guidance of maukind. Those who are privileged
with the faculties of discovery are, therefore, to be regarded as pre-ordained ins-
truments in making known the power of God, without a knowledge of which, as
well as of Scripture, we are told that we shall-err.  Great and marvellous have
been the manifestations of this power imparted to us of late times, not only in
vespect of the shape, motions and solar relations of the earth, but also of its age
ang inhabitants. In regard to the period during which the globe allotted to man
has revolved in its orbit, present evidence strains the mind to grasp such sum of
past time with an effort like that by which it tries o realize the space dividing that
orbit from the fixed stars and remoter nebulss. Yet, during -all those eras that
have passed since the Cambriun rocks were deposited which bear the impressed
record of creative power, as it was then manifested, we know, through the inter-
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preters of thesa *¢ writihgs on stone,” that the cavth was vivified by the sun's light
and heat, was fertilized by refreshig showers and washed by tidal waves. No
staguation has been permitted to.njr or ocean.  The vast body of waters not only
moved, a8 a whole, in crderly oseillations, regulated, as now, by suu and moon, but
were rippled and agitated hero aud there successively by winds and storms, The
atmosphere was healthily influcuced by its horizontal currents, and by ever-vary-
ing clouds aud vapours rising, coudensing, dissolving, and falling in endless vertical
civculation  With these conditions of life, we know that life itself has beon enjoyod
throughout the sume countless thousands of years; and that with life, from the
begiuning, thera has been death.  The earliest testimony of the living thing, whether
shell, crust, or coral in the oldest fossiliferous rock, is at the same time proof that
it died 1t has further been given us to know. that net only the individual but the
species perishes; that as death is balanced by generation, so extinction has been
concomitant with creative power, which bas continued to provide a succession of
species; aud furthermore, that as vegards the varying forms of life which this
planet bns witnessed, thero has been © an advauce and progress in the main.’
Geology demonstrates that the ereative foree has not deserted this earth during
auny of her epochs of time; and that in.vesp.ect to no one cliss of animals hag the
mauifestation of that foree been limited to oue epach. Not a speoies of fish that
now lives, but has come into being during a comparatively receut period: the
existing species were preceded by other species; and these again Ly others still
more different from the present.  No existivg genus of fishes can be traced back
beyond a moiety of knowu ereative time. ‘I'wo entire orders (Cycloids aud Stenoids)
have come iuto being, and have almost superseded two other ovders (Gauoids and
Placoids), since the newest or latest of the secondary formations of the carth’s
crust. Species after species of land animals, order after order of air-breathing
rveptiles, have succeeded each other; creation ever compensating for extinctions
Tho successive passing away of air-breathing species may bave been as little due
to exceptional violence, and as much to natural law, as in the case of marine plauts
and animals, Itis true, indeed, that every pavt of the earth’s surface bas been
submerged ; but successively, and for loug periods. Of the present dry land dif-
ferent natural continents have different Fauna and Flore ; and the fossil remaius of
the plants and animals of these contineuts respectively show that they possessed
the same peeuliar characters, or eharacteristic facies, during periods extending far
beyond the utmost limits of humau history. Such is a brief summary of facts
most nearly interesting us, which have becu demonstratively made known
respecting our earth and its inhabitants. And when we reflect at how late and in
how brief a period of historical time the acquisition of such kuowledge has been
permitted, we must feel that vast as it seems, it may be but a very swall part of
the patrimony of truth dastined for the possession of future generations,

Ta reviewing tho nature and results of our proceedings during the last tweanty-
seven years, and the aims and objects of our Association, it scems as if we are
realizing the grand Philosophical Dream or Prefigurative Vision of Francis Bacon,
which he has recounted in his ¢ New Atlantis’ In this noble Parable the Father
of Modern Science imagines an Institution which he calls “Solomon's House," and
inforrs ws by the mouth of one of its members, that “ The end of its Foundation is
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the Knowledge of Causes and Secrot Motions of Things ; and enlarging of the bounds
of Human Empire to the cilecting of all things possible.” As one important menus
of effecting the great aims of DBacon’s “six duys’ ovllege,” certain of its members
were deputed, as ** merchnnts of light,” to muke “circuits or visits of divera prin-
cipnl citics of the Lingdom.” This lutter feature of the Baconian organization is
the chief characteristio of the * British Association’ but wo have striven to carry
out other nitmsof the * New Atlantis,’ such as the systematic summaries of the results
of different branches of science, of which our published volumesof ¢ Repuorts’ are evi-
dence; nud we havelikewiserealized, insome mensuro, the idea of the *“ Mathemati-
cal House” in our establishment at Kew. Tho national and private observatorics,
the Royal and other Scientific Socictics, the British Museum, the Zoological, Botan-
ical, and Horticultural Gardens, combine in our day to realize that which Bacon
foresnw in distuaut perapective, Great, beyoud all avticipation, have been the re-
sults of this organization,and of the application of the induetive methods of inter-
rogating nature. The universal law of gravitation, the circulation of the blood, the
analog,ous course of the magnetic influence, which may be said to vivify the oarth,
permitting no atom of its most solid constituents to stagaate in total rest; the de-
velopment and progress of Chemistry, Geology, Palwontology ; the inventions nnd
practical applieations of Gas, the Steam-engine, Photography, Telegraphy: such,
in the few centuries since Bacon wrate, have been the rewards of the faithful fol-
Jowers of his rules of research.  After dwelling on the importanee of direct obser-
vation as illustrated in the history of Astronomy, he referred to the discovery of
@alileo, the application of his discovery by Kepler and Horrocks, and continued—
Without stopping to trace the concurrent progress of the science of motion, of
which the true fonadations were laid, in Bucon's time, by Galileo, it will serve here
to state that the foundatious were laid and the matevials gathered for the establish-
meut by a master-mind, supreme in vigour of thought and mathematical resouree,
of the grandest generalization ever promulgated by science—that of the universal
gravitation of matter according to the lnw of the inverse square of the distance.
The same century in which the ¢ Thema Cee!i’ of Lord Verulam and the ‘ Nuncius
Siderens’ of Galileo saw the light, wis glorified by the publication of the ¢Phi-
losophim Naturalis Principia Mathematica® of Newton, Has time, it may be asked,
in any way affected ‘he great result of that misterpiece of bumau intellect? These
ave signs that even Newton's axiom is not exempt from the restlesslaw of progress.
The mode of expressing the law of gravitation as being “in the inverse proportion
of the square of the distances” involves the idea; that the force cmanating from or
exercised by the sun must become more feeble in proportion to the inereased sphe-
rical surface over which it is diffused. So indeed it was expregsly understood by
Halley. Prof. Whewell, the ablest historinn of Natural Secience, has remarked that
“ future discoveries may make gravitation a case of some wider law, and may dis-
close something of the mode in which it operates,” The difficulty, indeed, of con-
ceiving & force acting through nothing from body to body has of late made itself
felt; and more especially since Meyer of Heilbrona first clearly expressed the prin-
ciple of the “conservation of force.” Newton, though apprchending the necessity
of a medium by which the force of gravitation should be conveyed from onc body
to another, yet appears not to have possessed such an idea of the uncreateability
VOL. 1V, F
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and ‘indestriictibility of force as’that which, now possesséd by minds of thie highest
“order, seemd to some of them to be incompatible with the terius in which Newton
enuncinted his-great law, viz, 6f matter attracting matter ‘with a force which va-
‘ries inversely av the square of the distancé. The progress of knowledge of an-
other form of all-pervading force, which we call, from its most notable effect on oue
of the senses, “ Light,” bas not been less remarkable than that of gravitation. Ga-
lileo's discovery of Jupiter's satellites supplied Romer with the phenomena whence
he was able to mensure, in 16786, the velocity of light. Descartes, in his theory of
the rainbow, referred the different colours to the different amount of refraction, and
made a near Approximation to Newton's capital discovery of the different ‘colovrs
entering into the composition of the luminous ray, and of their difierent refrangi.
bility. Hook and Huyghens, about the same period, bad entered upon explanations
of the phenomena of light conceived as due to the undulntions of an ether, propa-
gated from the luiinous poiat splierieally, like those of sound. N ewton, whilst
admitting that such undulations or vibrations of aun ether Would expluiis certain
‘Yhenomena, adopted the hypothesis of émission us most eonvenient for the niathe-
watical propositions relative to light, The discoveries of achromatism, of the Inws
of double refraction, of polarization circular and elliplical, and of dipolarization
tapidly followed : the Infter advanées of opties, realizing iore than Bavon éondei-
ved might flow from the labours of the « Perspective Houde,"” are nesocinted with
and have shed lustre on the names of Dollond, Young, Malus, Fresuel, Biot, Afago,
Brewster, Stokes, Jamin, and others. Some of the natural sciencés, 68 we now
‘comprehend them, had not germinated in Bacon's time. Cliemistry was thén alche-
my; Geology and Paleontology were undreamt of : but Magretism and Eleetri-
city had began to be obser-ed, and their phenomena compared, and defined, by a
contempotary of Bacon in a way that claims to be regarded as the first step towards
& scientific knowledge of those powers, It is true that, befoire Gilbert, (“De Ma-
gnéte,” 1600), the magnet was known Lo attract ivon, and the great practical appli-
cation of magnetized iron—the mariner’s compass—had been fhvented, and for
inany years before Baton’s time had guided the barks of navigators through track-
less scas. Gilbert, to whom the name * electricity ” is due, observed that that force
attracted light bodies, whereas the magnetic force attracted iron only. Aboéut a
century later the phebomenn of repulsion as well as of attraction of light bodies by
electric substances were noticed: and Dufay,in 1783, enunciated the principle, that
“ elcetric bodies attract all those that are not so, and repel them as soon as they
are become clectiic by the vicinity of the electric body” The conduction of elee-
tric force,and the different behaviour of bodies in contact with the electrie, leading
to their division, by Desguliers, into conductors and non-condisctors. next followed.
The two kinds of eleetricity, at first by Dufay, their definer. called “ vitreous” and
¢ resinous,"—afterwards, by Franklin,  positive” dnd “negative,” formed an im-
portant step, which led to a brilliant series of experiments and discoveries, with
nventions, such as the Leyden jar, for intensifying the eléctric shock., The disco-
very of the instuntaneous transmission of electrieity through anextent of not lees
than 12,000 feet, by Bishop Watson, together with-that of the-electric state of the
clouds, and of the power of drawing off such electricity by pomled bodies, as shown
by Fraoklin, was a brilliant beginning of the- -application of this science-to the well-



THE ADVANOEMENT OF :SOIRNCE. 67

being and needs of mankind. Magnetisn: has been studied with twoaims: the one, to
noté the numerical relations of its activity to time and space, both in reepect of its
direction and intensity ; the other, to penetrato the mystery of the nature of the inag-
netic force, In reference to the first.aim,.my catimable predecessor adverted, last
year, to the fuct, that it was in the committae-rooms of the British Association that
the first step was taken towards that great-magnetic organizution which has since
borne g0 much fruit. Therebyithasbeen determined that there are periodical changes
of the maguetic elements depending. on the hour of the day, the season of the year,
aud, what scented strange, intervals of about cleven years. Also, that besides these
regular changes thero were others of & more abrupt and seemingly irregular charac-
ter—Mumboldt’s “ magnetic storms,”—which oocur simultaneously at distant parts
of the earth’s surface. Major-General Sabine, than whom no individual has done
more in this ficld of research since Halley first atiempted “ to explain the change
in the variation of the magnetic ncodle,” has proved that the magnetic storms ob-
served diurnal, annual, aud undecennial periods. But with what phase or pheno-
menon of -earthly and heavevly Lodies, it may be asked, has the magnetio period of
eleven years to dol ‘The coincidenee which points to, if it does not give, the
answer, is one of the most remarkable, unexpected, and encouraging to patient ob-
gervers, For thirty years u German ustronomer,-Schwabe, had eet bimeelf the task
of duily ohserving aud recording the appearance of the sun's dise,in which time he
found the spots passed through periodic phases of increase and decrease, the length
of the period being sbout eleven years. A comparison of the independeni evidence
of the astronomer and magnetic observer has shown that the undecenaial magnetic
period coincides both in its duration and in its epochs of maximum and minimum
with the same period observed in the solar spots.

A few weeks ago, during a visit of inspection to our establishment at Kew, I
observed the succesful operation of the photo-heliographic apparatus in depicting
the golar spots as they then appeared. The continued regular record of the .ma-
cular state of the sun’s surfiace, with the concurrent magnetic .observations now
established over many distant.points.of the earth’s surface, will.ere long cstablish
the full significancc and value of the reraarkable, and, in reference of the observers,
uudesigned, coincidence sbove mentioned. Nou to trespass on your patience by
tracing the progress of Maguetism from Gilbert to Ocrsted, I cannot but advert to
the.time, 1807, when the latter tried to discover whether electricity in its most
latent state bad any effect on the maguoet. and to his great result, in 1820, that the
conducting wire of a voltaic circuit acts upon & magnetic .needle, 8o that the latter
tends to place itself at right angles to the wire. Ampdre, moreover, succeeded,. by
meaus of a.delicate apparatus, in demoustrating that the voltaic wire was affected
by the action of the earth itself as a magnet. In short, the generalization was.es-
tablishied,-and with a rapidity unexampled, regard being had to .its. greatness, that
wagnctism.and clectricily are but. differeat. effects of one common cause. This has
proved the first step to-still .grander abstractions,—fo that which conceives the
reduction of all species of imponderable fluids.of the chemistry of our student
days, together with gravitation, chemicity, aad neuvicity, to interchangeable- modes
of:action-of one and the:same all-pervading life-essence. Galvani arravged-the
parts.of.a recently-mutilated frog 8o as to bring:a nerve in contact-with the exter-
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nal surface of a muscle, when a contradiction of the muscle ensued. In this sugges-
tive experiment the Ita