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GRALLATORES: WADERS OR STILTED BIRDS.

BY THE REV. W. HINCKS, ¥.L.S, ETC.,

PROFESEOR OF NATURAL HISTORY, UNIVERSITY COLLEGR, TORCNTO.

The group of birds to which our attention is now directed has
slways been distinguished by naturalists and has been &s little uncer-
tain as to its limits as almost any leading division. It was marked
out by Belon in the first attempt at a natural ornithological system
produced in 1555, and has in some form been retained by all his
successors. In truth, the birds of prey, the game and poultry birds,
the waders, and the swimmers with the perching birds have almost
always been recognized as orders, and the only question respecting
the climbers has been whether they constituted a distinet order or
ought to e accounted a suborder of perching birds. Other leading
divisions occasionally propesed by writers of eminence are either
founded on somewhat insulated families, or are artificially defined and
founded on intermediate forms which there is no real difficulty in
reducing under one or other of the orders above enumerated. One
of the systems most copious in its divisions is that of the celebrated
Temminck who gives no less than 16 orders of birds, but no less than
half of these are but divisions of perching birds, three of these con~

Vor. XL K



148 GRALLATORES ¢! WADERS OR STILTED BYHDS,

taining each one family. Of the remainder, three which have &
strcng natural affinity have been frequently included under the
common name of Gallinaceous birds, (game and poultry), and of three
more one is but a family of swimming birds and another is an inter-
mediate group between swimmers and waders, eontaining some forms
belenging to each, and combined by an altogether artificial character.
Thus we get back without difficulty to the six great orders indicated
above, and all the differences among systematists will be explained
and removed if we only avoid confusing families with orders, and
take such pains in ascribing to the orders their true distinctions as
not to admit transition groups founded on inferior and merely artifi-
cial characters, We must, however, in receiving the six orders of
birds, observe the peculiar position which one of them oceupies in
respect to the others. The perching birds (Insessores) are more
numerous than all the other ‘orders of birds taken together; they
present to us the true type of bird-life from which the other orders
are deviations, and their suborders or great sections are quite as well
distinguished as the other orders and present such remarkable analo-
gies with them that we seem, on the whole, to have two circles exhi-
biting different degrees of dev~'opment, but having corresponding
divisions of about equal importance. It may be convenient at present
to count Insessores as one order and its secondary groups as suborders,
but whether we consider the value of the distinctions or the number
of species included it will be found to be really the case that whilst
we collect under the name Insessores or perching birds, five orders
well distinguished by external characters and modes of life, each of
these is represented by one of the other five orders of birds which
display more exaggerated forms of the same general structvre. In
adopting, therefore, six orders of birds we really receive ten arranged
in two series the members of which analogically correspond one with
another, each having its proper place necessarily resulting from the
characteristic by which it is distinguished.

Now as to the series in which the orders of birds may be most
naturally placed, all seem agreed that the rapacious birds (Raptores)
should stand first, to which I cannot entirely assent, as I deem it
necessary to keep the Perchers separate from all the others, and
though it signifies little whether they stand first or last, if the latter
position were chosen we ought in consistency te begin with the lowest
forms ascending to the higher, in which case the Swimmers (Natatores)
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would be first, whilst if we adhere to the commonly adopted descend-
ing order, the Insessores must be first as the truest and highest
expression of the Bird-type. To the modern practise of making the
Insessores or Passeres, as they are often called, follow the Raptores,
interrupting the series of the more deviative forms of birds, there are
very strong objections, and I caunot see how it can be supposed to be
natural. Dr. George Gray’s plan of making the Goat-suckers follow
the owls may seem plausible because each family being the lowest in
its own series, the one among Raptores, the other in the Insessorial
suborder Fissirostres, and both being night-flying birds, with the kind
of plumage belonging to that character, there is a certain analogy
between them, and the same might be as justly said if the Hawka
had been placed last amongst Raptores, and the Dentirostral
Insessores had followed. Such relations of analogy may be found in
abundance and are very interesting, but they should not be allowed to
turn us from that true series in which groups of the same degree are
placed in the order of the faculties and natural characteristics specially
developed in each. I have on other occasions endeavored to show
what this true series is, and to trace it out in particular ecases, at
pregent I only compare with it the methiods most deserving of notice,
w0 far as to establish the proper position of the order of birds whick
I would on this occasion specially examine. Belon’s series was, after
the Raptores, the Waders, then the Swimmers, and then the remain-
ing birds in & great miscellaneous assemblage. Had he discriminated
the Climbers and the Game and Poultry from the Insessores, and
introduced them between Raptoves and Grallatores he would have
excelled any series since proposed. Willughby did not approach the
merit of Belon who had preceded him by more than & hundred years,
end though his work is still valuable to the student of ornithology,
his method requires no notice. Linnseus had six orders, which, if we
sent back many members of his Picae, which is an arbitrary unmean-
ing eollection, to Passeres (Insessores of the best later authorities) and
made the remaining Picae represent Scansores, would give what I take
to be the true list of orders, but the series is decidedly unnatural, as he
makes Anseres {Natatores, Swimming birds), the 3rd order, followed
by Grallae (Grallatores), then Gallinae (Rasores, Game and Poultry).
Had he made this latter exchange places with the Swimmera his series
would have been a good one though we might wish to place Insessores
firat instead of last. Latham improved in some respects the Liunaean



150 GRALLATORES: WADERS OR STILTED BIRDS.

serics, placing .\ e Waders in their proper relations, but he multiplied
orders unnecessarily from six to nine, and inserted the Passeres
(Insessores) next to Picae, which he retained in the Linnaean sense,
an arrangement totally inadmissible. The great Cuvier adopted the
gix true orders, only leaving Insessores in the second instead of the
first place, and to him we owe the suborders of Insessores, excepting
that later writers generally, and I believe justly, reject his Syndactyli,
for which I have substituted Serratirostres, occupying the second
position.  Since Cuvier’s time the Waders have always retained their
position immediately before the Swimmers. They appear to represent
the suctorial or extractive form of nutrition, with a figure elongated
in the beak and limbs, and with the habit of frequenting chiefly
marshes and sea-shores. I shall next endeavour to determine the
proper limits of the Grallatores.

From its striking external characters it is an order the true mem-
bers of which would pretty readily find their place, but these same
characters, attracting attention wherever they occur, might easily
cause families representing the Grallatorial tendency but really belong.
ing to other parts of the system to be hastily placed in this order,
aud it is not without considerable care that we can kecp it free from
such intrusions. I shall enumerate the principal instances in which
an error of this kind has been committed in order to illustrate the
puinciples upon which our judgment must be formed in such cases.

The secretary bird (Gvpo geranus) is a bird of prey, remarkable for
the length of its legs, and possessing in the spur on its wing another
character which may be accounted Grallatorial. It is probable that
this genus itself constitutes a family and represents the Grallatorial
tendency among Raptores, being thus next in affinity to the Vultures,
amongst which it has often been placed, and which constitute the
Rasorial family in the same order. It is not unnatural that when first
made known it should have been mistaken for a Wader, but with our
present knowledge of its structure and mode of life, there is no diffi-
«culty in referring it to the order Raptores. Cuvier placed the Ostrich
and its allies, forming the family Struthionidae, amongst the Waders,
notwithstanding the important external and anatomical characters
which connect these birds with the Rasores; and it appears as if
hesitation 88 to which characters should be deemed most important
had led others to the compromise of elevating the family to the rank
of a geparate order placed between Rasores and Grellatores. I have
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considered this subject in a former paper, in which I have shown that
the family Struthionidae represents the Grallatores in the order
Rasores, and I have endeavoured to bring together the subfamilies,
several of which had been nllowed to remain in very unsuitable places.
Among these was Psophinae, the Trumpeter birds representing the
Rasores in the family, but which even Dr. George Gray regards as a
subfamily of Ardeidae. Cuvier likewise retained among the Gralla-
tores the Flamingo (Phaenicopterus), whose long legs undoubtedly
give it the aspect of a wader, so that one might plausibly maintzain
that it is the representative of the Natatores among Crallatores were
it not that the Duck-like beak and the internal structure correspond-
ing with the Duck fam.ly, prove that it is really but a Jong-legged
form of Anatidae representing in that great family the Grallatorian
type. Dr. G. Gray has rightly perceived its family connection, but
has placed it first among the subfamilies of Anatidac, in order to
meet the last of the Grallatores. J must, nevertheless, presume to
think that ite relation to the Grallatores is ¢ ‘rictly one of analogy and
implying no immediate affinity should not affect its position. Dr.
Gray makes the Rallidae (the Rail and Water hen family) as the
last of the Grallatores join the Anatidae which he makes the first
family of Natatores. The real connection I should maintain to be
that the Rallidae represent the Rasorial tendency among Grallatores,
the Anatidae among Natatores, each being the third family in ita
order, whilst Phaenicopterinae is the Grallatorial subfamily amongst
Anatidae, and the coots which Dr. Gray places immediately before it, form
the Natatorial representative among the subfamilies of Rallidae. This
is a striking example of the way in which those analogies which so
beautifully bind together the order of Nature may wmislead us if we
confound them with direct affinities. I cannot venture on this erit-
icism which I submit to the judgment of the reflecting and candid
reader, without, at the same time, bearing my humble testimony to
the great value of Dr. Gray’s work which displays not only the great
knowledge which his position and resources might lead us to expect
but an amount of skill and judgment rarely equelled, and which have
materially contributed to advance the attractive branch of science to
which he has devoted himself. His great work has for some years
been my frequent companion in the museum and the study, and I
gratefully acknowledge both the pleasure and the assistance which I
have derived from it. I will now a.tempt a statement of the families
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and subfamilies of Grallatorial or Wading birds, in reference to their
mutual relations and natural series. According to the theory of
classification which I have on several occasions endeavoured to estab-
lish by various evidence, we expect to find first a family exhibiting
the greatest power and the highest general development consistent
with the Grallatorial type; sec .y, one specially marked by active
power, or, which in this case is the same thing, approaching most
nearly the form and characters of Insessorial birds; thirdly, one
imita.ting in its habits the Rasorial birds; fourthly, one preeminently
Grallatorial, showing in its figure and mode of taking food a special
tendency to the character of this order; and last, one makiag an
approach to the Natatorial mode of life, and having relations of
structure and habits with the last division of birds whose life is pro-
perly aquatic. Where the families admit of subdivision we expect
also that the subfamilies shall conform to the same general law, but
where any family or subfamily represents a structural tendency strik-
ingly at variance with the common type, we usually observe it to be
very limited in extent, often confined to a single genus or even to one
or two species. Of this latter principle there is a good illustration in
one of the fumilies of the order now under our consideration, if, at
least, I am right in a view which finds much favour with me though
I am not supported in it by authority. Dr. G. Gray makes the
Phaleropes a subfamily of the Scolopacidae (Snipe family), placing it
last among his six subfawnilies, under the name Phaleropodinae,
Considering the adaptation of these creatures for swimming and their
geeming to snatch at their food whilst moving in the water, so as to
have eminently aquatic habits though manifestly within the Gralla-
torial order, I am disposed without at all changing their position
immediately following Scolopacidae to elevate them to the rank ofa
family and regard them as the Natatorial representative in the order,
a change which is indicated by -calling them Phaleropidae. It is true
that there are but three species in Gray’s work, and they must be
altogether very few, but this might serve as an objection to their
being accounted a subfamily as much as a family. The number of
forms found in a genus, subfamily, family, order or class is widely
variable. We use those names to express our idea of the comparative
importance of the characters or our perception of the relation of the
particular form to others.

There will scarcely be a doubt that Ardeidae (Cranes, Herons, &e.)
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occupy the first position among the families of Grallatores. Chara-~
driadae (Plovers), will stand second. Ralliage (Rails, water hens and
Coots) come next. Scolopacidae (Snipes), follow, and Phaleropidae,
as al-eady explained, seem to me to complete ‘he series, ror am }
acquainted with anv Grallatorial birds which do not fall wituin one
or other of these familizs. I shall offer a few remarks on each of
them in their order, endeavouring to determine the sub-families, and
noticing what is most deserving of attention in respect to their habits
end mutual relations as far as the necessary limits of this article will
permit.

It is very difficult to give precise and clear definitions of groups of
animals or plants; even when we plainly perceive the natural relation-
ship, probably because there are vario.us points of resemblance, some
one of which fails in one example, another in another, leaving us none
which holds in every member of the groups, though considering the
whole structure, there are sufficient reasons for placing each in this
position rather than any other. The consequence is, that we are
obliged to distinguish each natural assemblage by all its well marked
characters, and we must not be too rigid in expecting exact conformity
to all of them in every individual case, though we must find a prepon-
derance of the characteristics of the group, and expect to be able to
assist our judgment by other relations between the particular object
and known members of the group, This is the difficulty which in-
terferes with the good working of our systematic tables, and *which
meking extended knowledge and experience often requisite for ascer-
trining the objects of natural science, is apt to discourage beginners
from a pursuit in other respects most interesting and delightful. We
have probably at length reached a just view of the limits of the Order
Grallatores the Wading birds, and can now see how certain characters
ought to have prevented mistakes which prevailed for a time; but the
fact that Cuvier was led by their long necks and legs *o place the Os-
trich and its allies, the Bustards, and even the Flax g0 among the
Waders, whilst lessening our discouragement at our own difficulties,
will show what various considerations carefuliy weighed, and studied
under every possible light, gradually lead even men of the most ex-
tensive knowledge and the greatest genius to the perception of truths,
which when once established meet with ready acceptance, and only
excite wonder at their ever having been doubted. Perhaps the
difficulty of distinct definition in natural science is no wheie more felt
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than in the class Birds. I must, however, endeavour from the best
authorities to characterize in the first place the five families of the
waders already enumerated and placed in what I regard as their natural
order. First come Ardeidae, the Ilerons, birds of the greatest size
and power which this order affords and exceeded in this respect by very
few in the whole class. They often feed on fish and small Amphi-
bians or Reptiles, or even Mammals. These they snatch with their
long and usually strong beaks out of water, or in marshy spots. The
whole order tends to elongation of the beak, neck, legs and wings, the
lower part of the femur as well as the tibia being naked, and the food
being sucked up, extracted or snatched in & manner highly character-
istic. The Ardeidae have the bill longer than the heuZ, thick, strong,
wsually compressed, rarely expanded, and more or less depressed.
Feet tetradactylous, with the toes joined at the base or semi-palmate.
This character is often rendered more vague by the awkward necessity
for including in it the Trumpeter, (Psophia) and the Caraima forming
a small sub-family, which 1 am strongly persuaded that we ought to
refer to the family among the Gallinaceous birds (Rasores), which re.
presents the Grallatores. Without them the character applies to a
considerable number of birds varying a good deal amongst themselves,
and in their differences so clearly exhibiting the prevailing tendeacies
in analogy with the Orders, and the families under each, that they
may properiy constitute sub-families.

First- we place Ciconinae the Storks, which bzve straight conical
pointed bills, stout legs and feet, the membrane connecting the front
toes very manifest, the hallux, or hind toe raised so0 as only to touch
the ground, the covering of the legs and feet reticulated seales. They
are known from the next suttamily by their greater size and strength
and by a peculiar habit or por!, more easily recognised than defined
constituting the popular distinction between Storks and Herons. The
genera of this subfamily admitted by Dr. G. Gray, and character-
ised chiefly by the peculiar shape and comparative size of the beak, are
Dromas, Ciconia, Leptoptilus, Mycteria and Anastomus. These birds
belong to India and Africa, a few visiting Europe in their migrations,
and one being known in South America, but no example occuring in
North America.

The next subfamily Ardeinae, embraces the Herons, night Herons,
and Egrets, with which are commonly placed the Spoonbills, Boatbills,
aad Balaeniceps, but considering the importance cf the form of the bilt
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as expressing habits and the frequent connection of its width and de-
pression with the natatorial type, it scems better to treat these genera
as a separate sub family, the fifth in the series, and the genus Platales,
the Spoonbills, which may give it a name, connects well with Ibis which
would thus stand near toit.

The Herons are widely diffused and geveral among them are familiar
to us as natives of our Country. They are though often large, lighter
birds with a lcager and more flexible neck than the Storks, and re-
markakle for the long loose plumes of their crest necks and wing
coverts, which, notwithstanding what may seem to us some dispro-
portion in the parts of the body make many of them remarkably veau-
tiful birds. The long slender toes with the hallux usually lengthened,
and almost or entirely on the same piane with the other toes show the
arboreal habits which characterise most of the species, and which
justify the position in which I have placed them. Gray admits the
genera Furopyga, Ardea, Tigrisoma, Botarurus and Scopas, besides
those which T refer to the subfamily Plataleinae. In Canada we have
four or perbaps even five species. The certain ones are Ardea Hero-
dias, A. exilis, Botauru~ lentiginosus and Nycticorax naevius, if
Ardea virescens occurs within,our borders it offers a fifth example.

The next subfamily Gruinae, Cranes, consists of birds with shorter
snd more arched beaks, the hallux only touching the ground, shorter
and stouter toes, with the nostrils, guarded behind by a membrane
placed rear the middle, in a deep groove which is not produced to the
tips ; the tertiary feathersof the wings long and drooping, and in
some instances the birds having large crests, ear-tuits, or caruncles.
Their characteristics show them to represent the Rasores in this family.
There are three Genera, Grus, Anthropoides and Balearica easily dis-
tinguished by their beaks. I have here substituted Viellot’s name for
the second genus, for Scops given by Moehring much earlier and
adopted by Gray, because that word being an ancient name for an owl
18 sometimes applied to a genus of that family and is too near to Scopus
2 genus of the preceding sub family. In such cases the law of priority
must be sacrificed in order to avoid confusion. We have at least one
Canadian species of Grus, G. Americana Linn. G. Canadensis is usually
considered as & synonyme, but in a paper in this Journal (Vol IV. 266)
Mr. Cottle, of Woodstock, a very high avthority on such a subjeet,
offers reasons for believing that there are really two species, and until
some further evidence is produced, the question must be considered as



156 GRALLATORES: WADERS OR STILTED BIRDS.

doubtful. 'The Cranes are followed by the Ibises (Tantalinae) whose
narrow elongated and arched beak strikingly expressive of a suctorial
mode of feeding at once refers them to the fourth position among the
divisions of the family, the character of the subfamily is taken from
the form of the beak, appioaching the Limosinae. The tip of the
bill is obtuse, the nostrils are linear aud naked in a groove, the Hallux
is long enough to be spread upon the ground, and strong. There are
three Generas, Tantalus, Ibis and Geronticus, together containing
under 80 species. North America can illustrate the genus Ibis, but
none of these birds occur so far north as Canada.

There remains the subfamily Plataleinae to complete our sketch of
the Ardeidae. The swelled or expanded, sometimes depressed beak,
supplics the character and being a frequent accompaniment of the
Natatorial or Fissirostral type is here assumed as marking the fifth or
lowest subfamily. The known generic forms are three: Platalea the
Spoonbill, of which there is a species_in the Southern United States,
a8 well as 2 well known European one and several others, Balaeniceps
an extraordinary bird from the interior of Africa, and Cancroma found
in South America. They are all Strange Anomalous forms, well dis.
tinguished generically, but kept together by the much expanded bill,

The second of the great families of Grallatores is Charadridee,
Plovers, and the very reason, it is probable, which induces other
zoologists to place it first or last in the order, according as their series
is descending or ascending, is what influences me to assign to it the
gecond place— amely, that the peculiarities of the order are less
atrikingly impressed upon it, and it makes a certain approach towards
the ardinary character of bird-life. Hence it is the expression of that
peculiarity which belongs to birds in the whole vertebrate series, to
the Insessores or Perchers as compared with the mere deviative orders,
and in each of those orders to the family which is least marked by the
special characteristics.  In an attempt to form & series this would of
course lead to their being made the joining points with the higher
birds. When we reject any general series, and express our sense of
relation by analogous positions, it leads to an arrangement of the fam-
ilies in each order, which shows the one nearest to birdsin geuersl,
slways occupying the second position, whilst that which displays the
higlest development cousistent with the type has the first assigned to
it. Charadridae have the bill of moderate length seldom longer than
the head, with the basal portion of the culmen ususlly depressed and
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weak, the apical part strong and swollen ; the nostrils in a deep groove :
Feet elongate with rather short toes, more or less connected at the
base by membrane ; hallux resting on the point only or none.

The sub-families seem to be, 1st, Qedicneminae, Thick-knees and
Ogyster-catchers, with the longest and strongest bills, and with their
stout legs covered with reticulated scales, the hallux entirely wanting.

2. Chionidinae, Sheath-bills, placed by some Zoologists among
rasorial birds, but seemingly belonging to this group, remarkable
for the short, strong, somewhat arched bill, compressed at the sides
and its basal portion enclosed in a bony sheath concealing the nostrils.
The gonys is angvlated, the tarsi short and stout, the hallux present,
but elevated so that only its tip touches the ground, the front toes
with the connecting membrane well developed.

3. Charadringe, Plovers, with the bill somewhat long and slender
vaulted at the tip with the sides grooved and compressed, the hallus
either absent or very small and elevated so as scarcely to touch the
ground.

4th. Cursorinae, Coursers with the slender bill slightly arched
towards the tip, the nostrils placed iu a subtriangular membranous
groove, the legs very long, scutellated before and behind, the hallux
absent.

5th. Cinclinae, Turnstones and Pratincoles have the bill rather
short and straight, geunerally vaulted towards the apex, the wings
long and pointed, the tail rather short, sometimes forked, the hallux
present, slender, touching the ground.

Dr. Gray makes six subfamilies of Charadridae though Chioaidinae
are excluded, being rteferred by him to Rasores. The combinations
here proposed seem to wne natural, but T am much in doubt as to the
true order of the subfamilies, the best characters for determining the
anslogical tendencies appearing to me to be in this case unusually
mixed.

Our Canadian examples of the family belong chiefly to Charadrinae.
They are Squatarola Helvetica, the black-bellied plover, Charadrius
vociferus, the Kildeer plover, Charadrius semipalmatus, the ring
plover, Charadrius Virginicus, the American Golden plover. Qedic-
neminee may be represented by Haematopus palliatus, the American
oyster catcher, as Cinclinae is by Cinclus melanocephalos the Am.
Terastone. The third Grallatorial family, manilestly representing
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the Rasores or Gallinaceous birds, is Rallidae the Rails and whilst
its place in the order is certain and easily determined there is no
family of birds which mare becutifully illustrates in its subfamilies
the plan of classification which I adopt. We have the Screamers
(Patamedeinae) with their size, strength, and peculiar armature,
giving the idea of power, the Rails, Rallinae, active and lively, ap-
proaching most nearly te the figure and appearance of Insessorial
birds, the Water hens (Gallinulinae) whose popular name expresses
the universal appreciation of their analogy with Rasores in a more
special sense than the rest of the family, the Jacanas (Parrinac) with
their long legs. enormous toes, and singular bill, peculiarly Gralla-
torial. and the Coots (Fulicinae) strongly resembling the Water heng,
but their much shorter legs, and toes connected at the base and
lobated at their sides, plainly showing the Natatorial tendency. The
general character of the family may be thus expressed: Feef teira-
dactylous, with elongute toes, tie halluz being generally larye and
extond~d on the ground. Tarsi generally with transverse scufellae
anteriorly. Uings moderate or short, usually rounded. IBreast
compressed with a narrow sternwm.

Palamedeinae are peculiar to tropical South America. Parrinae,
inhabit warm climates where they waik on floating leaves in search of
their food, their very long toes supporting them by extending the
surface on which they press, much oun the principle of our snow shaes.
Rails, Water-hens and Coots are widely distributed, especially in more
temperate and cooler regions, and supply the examples of the family
found among our Canadian birds. There are four species of the sub-
family Rallinne, Rallus Virginianus, R. erepitans, R. elegans, and
Ortyzometra Carolina ; one of the subfamily Gallinulinae, Gallinula
galcata; and one of Fulicinae, Fulica Americans Gmel.

We now come to the fourth family, Scolopacidae, the Snipes, which
among Grallatorial birds most especially display the semiaquatic
habits and the suctorial or extractive mode of securing food which are
characteristic of the type, thev are, therefore, properly placed in tha
position among the Grallatorial families, which indicates the repre-
gentaiion of this particular structural tendency. They may be defined
as follows 2 &ill mostly elongate, slender, soft ; nostrils basal longitu-
dinal, covered by a membrane in a groove of the bill; wings long.
pornted, the first feather generally longest ; toes lung, siender, halluz
short, much elevated, touching the ground, sometimes wanting.
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Dr G. Gray makes six subfamilies of these birds, but he includes
among them Phaleropodinae, which, on account of their peculiar feet
and specially aquatic habits, T think better regarded as the fifth or
Natatorial family in the order. The remaining five subfamilies are
probably best placed in the following order: 1. Totaninae, Long-
shanks ; 2. Trincinae, Sandpipers; 3. Scolopacinae, Snipes and
Woodcochs; 4. Limosinae, god-wits; 5. Recurvirostrinae Avocets.
In the first of these subfamilies there are five species of Totanus and
two of Tringoides, belonging to North America and very possibly to
be found in Canada. Of the Sandpipers (Tringinae) thirteen species
belonging to four genera are North American, of which probably not
less than ten are found in Canada, Of the Snipes and Woodcocks
{Scolopacinac) six North American species are enumerated by Gray,
ranking in three genera. I have good authority for three of these
being Canadian.  Or Limosinae three species of Numenius and two
of Limosa are North American, of which several certainly occur in
Canada; one of each genus is in Mr. Mcllwraith’s Hamilton list.
The small subfamily of Recurvirostrinae gives us one Recurvirostra,
the American Avocet, and one Ilimantopus.

I need add nothing to what I have already said of the family
Phaleropodidae, which, though very small, se»ms the true natatorial
representative among Grallatores, and one of the natural links between
the two o~ders. Al the three species of Phaleropus recognised by
Gray are North American, and one of them is often seen in Canada.

The purpose of this paper was to determine the true limits of the
Grallatorial Order, and the proper series and mutual relations of its
faeilies and sub-families. I will not, however, conclude without a few
words on its characters, especially those which, whilst only occasional-
Iy met with, seem to be always connected with this kind of structure,
and therefore, whether occurring in true Grallateres or in Grallatorial
representatives, in other orders or families, will, in doubtful ecases,
assist the observer, by furnishing pleasing indications of analogies,
which are real, but not obvious to every eve. No Grallatorial charac-
ter is more striking and universal than elongation of the bill, neck and
legs ; it is indeed one of the commonest marks of the representation
of this structure in other orders and families, so that where the pria-
ciple of the existence of a certain set of tendencies repeating them-
selves under each distinct type, and thus preducing relations of ana-
logy among forms otherwise remote, is not well understood, confusion
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always arises between the true members of a group and its representa-
tives or analcguesin other groups. It was thus that Gypogeranus, the
Struthionidae and Pheenicopterus have come to be ranked among
Grallatores, being really the representatives of this order each in its
own group. It will occur to every one that it is not only among
birds that the Suctorial or lower nutritive type i3 marked by elonga-
tion of the body, and especially of the head, neck or snout, Where
this elongation existing in any considerable degrec is joined with semi.
aquatic habits, the food being extracted from water or mud, no doubt
remains as to the genuineness of the grallatorial character. An oc.
casional but very remarkable characteristic of this particular tendency
in birds, is the pencilled tongu= for sucking in the juices of flowers,
I do not know of this occurring in any true Wader, but it is found in
several families representing the lower nutritive type, and as far as [
have obscrved in no other case. Thus the Ramphastidac probably
constitute the family representing this position among Seansores, and
have a feathered tongue. The same, or some similar anomalous de-
velopment of the tongue is found in the sub-family of Parrots, which
takes the same place in its own series, and it i3 again remarked in
Meliphagidae the family of Tenuirostres which most specially exhibits
the suctorial character of the Order.

1t is difficult to explain the use of the bend of the bill in Recurvis
rostrinae, and from the situation of that sub-family a question might be
raised, whether the peculiarity is grallatorial or natatorial, but it occurs
again in two species of Ilumming birds belonging to the specially tenu-
rostral sub-family, and Swainson brings into comparison with Avocetta
the gliriform quadruped Nasua, the recurved snout of the latter ex-
hibiting an almost ludicrous resemblance to the former which is the
more important, because the Glires are the Tenuirostres of quadrupeds,
and the analogy suggested is in every way proved to be a real one.

Ancther character apparently connected with the suctorial type,
but the connection of which with its other characteristics is quite in-
explicable, is the spur on the wing, this is found in several Charadridae
and Rallidae, and elsewhere always in Grallatorial representatives in
other orders and families ,with no exception that occurs to my recollec-
tion, excepting the form of Geese, called by some Zoologists Plectro-
phorinae. I had concluded from various reasons, that this is nota
true sub-family of the great and important family Anatidae. I believe
these sub-families to be, Fuligulinae, marine ducks; Anratinae, fresh
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water ducks; Anserinae, geese and swans; Phaenicopterinae, Flam-
mgoes; and Merginge, Goosanders. Some of these however, arelarge
and have striking structural variations that would admit of further re-
presentative subdivision, and if any thing of this kind were attempted
wn the case of Anserinae, the long beak and toes, as well as the spurs,
would without question place Plectrophoreae in the fourth position re-
presenting the Grallatores. A probable order might be 1 Cygnese,
2ud, Bernicleae, 3rd, Anseveae, 4th, Plectrophoreae, 5th, Nettapeae. It
may thus appear probable that even in this instance the spurs on the
wing are connected with a grallatorial position, and should always poing
our attention in that direction. Its occurrence in the grallatorial repre-
scutative among Raptorial birds, and the use said to he made of it as
a weapon of offence, are very interesting facts, but furtherobservations
are required. There are certainly many instances in which peculiar-
ities of structure, which are at first judged to belong to a species are
found to prevail in small groups occurring in different parts of a gen-
eral system, all which, however important their differences, have a
mutual relation of which this peculiarity is one of the signs, and to
the intelligent naturalist often a very valuable indication.

1 need hardly say, in conclusion, that in the order Insessores, which
is equivalent in extent and importance to the whole five other orders
of birds, the Suborder Tenuirostres represents the order Grallatores,
displaying throughout all its families the same arrangements for the
suctorial or extractive method of obtaining food under modifications,
which again distinctly represent the five Suborders of Insessores, and
consequently also the five orders of other birds. If we look further
and inquire after the corresponding groups in other parts of the
snimal kingdom many interesting relations are brought under our
votice, of which I shall refer to a very few. Among the Gyrence-
phalous Mammale, a great division, whose separation from the lower
mammalia seems to me strikingly natural, we have the Carnivora
manifesting power and ferocity ; the Qudrumana activity and arboreal
hebits ; the Ruminantia are the analogues of Rasorial or Gallinaceous
birds ; the Pachydermata, a truly natural assemblage detected by the
sagacity of Cuvier, and the attempts to divide which otherwise thau
into the families composing it, has only obscured the subject, repre-
sent the Grallatores, as the Cetacea obviously do the Natatores. The
protruded and highly sensitive  »ut, used for distriminating the food
in the ground or amidst dirr, &nd the semiaguatic habits, some
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ctually frequenting water, othees delighting in wet mire, show the
general teudency in its application to the higher mammalian struc-
ture. Among the Lissencephala the clavicuiated Rodentia are in
wany respects like Pachydermata on a small seale, aud enrrespond
with them much as the Tenuivostral birds do with the Grallatores,
nor is there much difficulty in finding the analogous group among the
Lyencephala, the lowest great division of Mammals. We may also
note that as Ruminantia correspond with Rasorial birds so the family
Struthionidae, among the latter, corresponds with Camelidae among
the former, this real analogy in position and relatiens justifying the
the popular comparison of the Ostrich with the Camel. If again we
look to the highest order of Gyrencepbrla the Carnivora, whilst the first
place is given to the Felidae, and the Ursidae may probably claim the
second. The social habits and tendency to carrion feeding seem to
fix the Canidae in the third position, corresponding with Vulturidae
among Raptorial birds, the blood-sucking, long and flexible-bodied
Mustelidae, which only admit secondary divisions according to the
structure of their fect, certainly represent in this order the lower
nutritive type, like the Grallatorial birds—and thus lead us on to
the Natatorial scals. The worm-like figure of the Ophidians among
Reptilia and their corvespondent groups among Amphibia, repeated
in the Eel-like forms of fishes, remind us that these animals in ther
several classes represent the great class Annulata in the Articulate
subkingdom, whils: it may probably appear that each class of this
subkingdom has a specially suctorial order. I wight point to the
flies wm a higher, the Bugs in a lower series of Insecta, and very strik-
ingly to the Iethyopthira amcng the primary divisions of Crustacea.
‘The same thing might be illustrated in the Molluscous and Radiate
subkiugdoms, but that I amn wandering too far from my immediate
subject, and I bave recently pointed out the special suctorial type
even among the Protozos. It is by considerations such as have
now engaged us, s it appears to me, that we rise above the elementary
and technical in Natural Science to the perception of infinitely varied
relations, opening to us a magnificent general system. Qur insulated
observations are connccted and harmonised, order and beauty open
more #nd more to our delighted view, and whilst recognising every
where unity of plan and perfection of design,the raptured thought
rises from the wonders of creation to the adoring contemplation of the
God of Nature, iafinite in power, Supreme in Wisdom and Benevolence.
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ON THE ABORTIVE TREATMENT OF CHOLERA, AND THE
SPECIAL TREATMENT OF ITS SEVERAL STAGES.

BY WILLIAM TEMPEST, M.B.,

MEDICAL HDRALTH OFFPICEBR, TORONTO.

At the present time when the great pestilence, par excellence of
modern times may be dgily expected among us, the ports of Halifax
and New York having been already visited by it ; the subject of chol-
era in any point of view must possess great interest to all intelligent
minds, but to Medical men who may be called upon to use their best
endeavours to withstand the inroads of this great destroyer, the sub-
sect of treatment must be especially interesting.

Those of ug who have in former epidemics been placed in positions
of diveet contact with cholera, have felt how impotent were our efforts
ia many cases to save the victim or relieve the sufferer, and the con-
viction that not unfrequently mistakes and want of preparation on the
part of both physician and patient may have led to the loss of valu-
able lives, induces me to bring the subject before the Section, that
the discussion I hope to provoke may assist us in forming an opinion
.5 to the rational treatmeut of cholera.

The literature of the subject is ““wvast and perplexing”” The most
saried and contradictory opinions have been formed as to the nature
of cholera, and still more numerous and conflicting are the modes of
treatment recommended. But the great bulk of evidence thus brought
yefore us is surely capable of being sifted, and if we can separate some
erain from the chaff a little good will be done.

1 assume that cholera depends upon a poison, communicated in
many instances from man to man, by contagion, it may be frequently,
:r more generally, by what are called epidemic influences, but it is
joreign to the object of this paper to advocate the views of either the
contagionists or the non-contagionists. I only allude to the theoreti-
cal, that I may better approach the practical. Taking it for granted
:hat the poison of cholera, like that of other zymotic diseases when

 weceived into the human system under circumstances favourable to its
ievelopement, goes on to reproduce itself, and become capable of
sfecting other similarly placed bodies, and so on ad infinitum ; 1
sould argue that like other diseases of its class it has a period of in-
Vou. XI. L
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cubation more or less prolonged; a period in which, after the recep-
tion of the poison, into a system more or less suitablz for its develope-
ment, catalytic changes are progressing; changes which will, unless
arrested, end in confirmed cholera, whilst yet the more usually recog-
nized features of the disease are in complete abeyance.

It is well known that a premonitory stage is very generally recog-
nized, and is spoken of as the stage of ckolerine, of choleraic diarrficea
or the premonitory diarrhea. The writer believes that in temperate
climes, and in the European race this stage of cholerine is verv gene-
rally present, though not constantly sois very certain; yet among
the Asiatic races it is perhaps more frequently absent, and in the
latter it is common for a victim to fall dewn suddenly with the col-
lapse of cholera, the premonitory stages having passed by without
notice.

In our own country we frequently find that a premonitory stage has
pessed by unnoticed by the patient, or if feelings of illness or malaise
have been present, their connection with cholera has been repudiated.
This is especially manifest when there is no diarrheea present, nor any
uneasiness referrible to the abdumen, Under such circumstances even ir..
telligent people deny that there is anything wrong with them, although,
on careful examination, it may be found that the tone of the system
is manifestly lowered. The poison is working, though not yet very
manifest.

I would then divide the period between the reception of the poison
and its developement into what may be called the stage of nvasion,
(i. e. the stage preceeding collapse) into two grades, the first of incu-
bation, and the second of premonition, the latter being a condition
usually recognized at any rate by the physician, but the former usual-
ly being overlooked. Nevertheless its existence may frequently be
detected, and as it may proceed to the period of invasion, without the
occurrence of usual premonitory diarrheea, attention to the symptoms
that may denote it, is of great importance. An acute observer in the
East Indies observes tuat:—

“The premonitory stage of Asiatic cholera is characterized by a
very peculiar appearance of the person about to be affected. The
countenance is said to wear the expression seen immediately before

the accession of the cold stage of intermittent fever, but I think it is
more like that of a person who has some vague, undefined, central im-
pression of the bowels being about to move. e seems involuntarily
to wish to be quiet, though he has no sick feeling, and does not com-

plain,
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“'When cholera is known to be at hand, there cannot be an excuse
for neglecting to attend to this peculiar warning, and not discerning
its significance.”

“'The powers of life appear, indeed, often to be almost annihilated
immedintely after this premonitory stage, and sometimes eyen before
the state has had time to be fairly developed, and deafness and weak-
ness of the voice may be remarked even from the first appearance of
perturbation in the -ountenance.” .

Dr. Poznanski, in a communication to the Academy of Sciences, in.
1857, makes the following propositions :—

1. That, during the prevalence of cholera, it frequently happens
that the pulse is extremely low, and reduced to 43, or even 42, in
persons apparently in perfect health,

2. That this symptom is unaccompanied by any other denoting »
morbid state. '

“3. That, when the pulse is low, the blood becomes dark and vis-
cous; while, in persons whose pulse is in a normal state during the
epidemic, the blood is perfectly healthy.

“4. The cholera only attacks those that have previously experi-
enced a diminution in their pulse.

«5, That this diminution, which often occurs weeks before the
regular attack, may be considered a pathognomonic symptom of the
approach of cholera.

“ 6. That those who have experienced the diminution in question
had always escaped the disease whenever they have followed a regi-
men caleulated to accelerate the circulation,

7. That the falling-off of the pulse and, therefore, the predispo-
sition to the disease, are, in general, proportional to the want of en-
ergy in the circulation of the blood, and to the excess of atmospheric
pressure.

8. That this diminution of the pulse does not occur in healthy
subjects, when the epidemic has ceased.”

In reference to these propositions, it may be observed that, if the
3rd one is true, it cannot be correct to say that a diminution of the
pulse i3 * unaccompanied by any other symptom denoting a morbid
state,” for the blood changes here noticed must necessorily be atten-
ded by other phenomena, which, though probably not obvious to s
superficial observer, would be discoverable to careful enquiry.

Cases of confirmed cholera have been known #~ oceur in which
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there were pre-existing debility, languor, lassitude, and general mai-
aise, without any positive sickness, or any diarrhcea, or other symp-
tom referrible to the bowels.

The attention of the writer is the more drawn to Dr. Poznanski’s
propositions, in respect to the state of the pulse in incipient cholera,
from a case witnessed within the last three years. A patient who
was seen almost daily by the writer, had occasion to visit some family
relatives, at a considerable distance from his home, during hot wea-
ther, and whilst they were suffering from a malignant form of au
eruptive fever. The gentleman in question found the air of the house
so unpleasant that he rose in the night and spent the remainder of it
in the open air. Returning home, he felt so excecdingly weak that
he had to maintain the recumbent position for many days, without
any obvious symptoms more than a pulse depressed to 36 or 40, a
tendency to syncope on getting up, and an eruption of about six spots
of a measles character on the chest. Under the use of bl‘}lnd} qui-
nine, and animal broths, he slowly convalesced. Some of tlie family
he had been visiting had died after about 2 hours illness of what
was termed malignant measles. The patient whose case is now re.
lated had previously had measles in its usual form.

Dr. Bell, of Philadelphia, says of a patient in the first stage of
cholera, that “IIis countenance is sharp and dark. Ile kunows not of
this symptom, and it is only recoguizable to the eye of experience.”
Physicians have occasionally observed it in persons well-known to
them, during the period preceding an attack, and bave noticed, in
connection with it, that the subjects were particularly irritable on
being taxed with illness, and refused to submit to treatment. In
many cases, a fatal result follows such obstinacy. A casc was related
to the writer, which occurred in this city, in the epidemic of 1849,
where the patient had some undefinable feeling of illness, but without
diarrheea, for one day ; on retiring to rest, at night, he took a glass of
punch, and, falling asleep, was wakened, in the morning, by cramps
drawmg up his legs and flexing his thighs strongly on the abdowen.
His voice was nearly lost, and collapae, with all its symptoms, was
actually on him. With prompt treatment, he recovered, and is stii]
living. A distinguished writer on cholera states that collapse has
even come on before any evacuation by stool had taken place.

Very lately, M. DeWouves has published a memoir, in which he
states that albuminuria is present, in the urine of patients, some days
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before cholera sets in: this symptom serving as a means of diagnosis
between this disease and common diarrheea. Observations on this
subject ought to be carefully made and recorded.

Without going more minutely into details, it may he conceded that
in cholera, as in other zymotic diseases, the period which, in the lat-
ter, is called the stage of incubation, may present phenomena varying
in different persons, races, climates, and epidemics.

Believing that much more can be done in cholera, in the way of
early and abortive treatment, than is generally attained, the writer
would suggest that, where any condition of things is recognized, du-
ring the approach or actual existence of the epidemic, as may be in-
dicated by perturbation of countenance ; some headache; ringing of
ears ; dulness of hearing ; slight giddiness; weakness of voice; di-
minution of pulse, or any similar derangement or indication of the
lessening of vital power, with or without the diarrhcea or nausea so
usually present, that an attack of cholera be apprehended, unless
other causes of disturbance can be distinctly recognized. This con-
sideration is much enforeed by the circumstance that, in many places,
2o outbreak of cholera displaces other diseases than those allied to it-
self; so that any indisposition may be the precursor of, and be mer-
ged in, the prevailing epidemic.

So far ag these premonitory symptoms only are concerned, we are
not justified in pronouncing any individual case, one of cholera, and
before its outbreak, and even during its prevalence, many msy be in.
clined to doubt the actuai connection in every case between the causes
of confirmed cholera and the ecases of minor indisposition that are so
prevalent at the time, but it seems to the writer that as some premoni-
tion of an attack is so very generally present, it would be exceedingly
unwise to relax in vigilance, but on the contrary it becomes a duty to
endeavour by every means in our power to preserve the community,
or such portion of it as may be in our charge, unharmed from the
visitation.  Some have contended that the diarrheea that so frequently
precedes actual chelera, is neither part nor parcel of disease; for that
where it subsides, cholera may set in; that where it continues or re-
cuts, cholera does not necessarily follow ; and, consequently, it is un-
philosophical to regard the one as the forerunner of the other.

It is desirable to set at vest as many of the points of dispute in
reference to this question as we can, so soon ag observation and ex-
perience give us the necessary data.  If every practitioner would keep
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a record of hig cases and tabulate them, valuable information could be
afforded on this and kindred subjects.

The attention of the profession in this city has been already directed
to the subject of the means of prevention or prophylaxy, and the
excellent memoiandum of the Central Board of Health affords most
valuable information anc suggestions to physicians, and the public
alike; yet a great deal more may be done by the timely counsels of
Medical men to their patients and the circles in which they move, a3
the influence of each one is more manifest there than elsewhere. In
this connection it may not be amiss to call tc mind the urgent neces-
sity for Medical men and nurses to maintain perfect cleanliness of
hands, and person generally, having water and towels in readiness for
use after visiting every sick room, and enforcing the propriety of
domestics aud others not handling food without washing the hands.
Dr. Beck recommended that all provisions be carefully washed on
being brought into the house, or else exposed to a temperature of
212°,

In reference to what is termed abortive treatment, it may be pre-
mised that efforts in this direction have often met with success. A
notable instance of it occurred ~ Newcastle, on the outbreak of cholera
there in 1853. The commanding and medical officersin charge of the
garrison there, (comprising 14 officers, 391 men, 44 women and 70
children,) after consultation devised certain measures of a sanitary
nature such as are universally recommended, but a special feature in
their plan was to have the water closets watched by the non-commission-
ed officers, and whenever a man was discovered to visit them more than
once a day he was placed under medical treatment.

In addition every man, woman, and child was inspected by a medical
officer at least once, and in the case of those who lodged outside the
barracks, in affected districts, twice a day. By this rigid systom
diarrheea was discovered and treated without a single life being lost,
the cases being more numerous than the whole strength of the force,
while of the population surrounding, the deaths amounted to 1500.

For full details in this notable instance reference can be had to the
Report of a Commission appointed to inquire into the circumstanees
connected with the outbreak and published by the Iome Govern-
ment,

In addressing Medical men on this subject. it is searcely necessary
to do more than allude to the principles that should regulate the



THE ABORTIVE TREATMENT OF CHOLERA. 169

mode of procedure in treating abortively the incipient stages of
cholera, as due reflection aad study of the peculiarities of each class
of cases will lead to proper medication and regimen. The office of
the intelligent physician is surely not to be discharged by prescribing
one routine of treatment for all cases in any one stage, however unlike
the individual circumstances of each; yet of all the diseases that
“flesh is heir to,” of none have so many unre.soning plans of
treatment been proposed and practised asis the case with respect to
cholera.

An anonymous writer who had seen the disease in the East Indies,
writing in 1848, recommended as useful in warding off an attack a
combination of Quinine, 6 grs., Calomel, 4 grs., Opium, 2 grs., fol-
lowed by a glass of brandy and hot water. This dose he had been
in the habit of giving in all cases of early stages. But, it may be
obger=ad, supposing that these four remedies are the ones selected to
fulfil r. _ognized indications, one or more of which may be precent in
any given case, would it not be much better to prescribe those only
which are really needed, and not to administer a mere nostrum.

While there is neither pain nor abdominal disturbance the opium
can not be called for in full doses, and so with other remedies, which
are ouly to be given when indications demand them.

Debility, diarrhcea, depressed circulation, disturbed :ensation, re-
quire treatment when severally present, and the subject of any one of
them ought to seek comparative quiet of mind and body as well a3
appropriate medication.

As it has been assumed that in incipient cholera a poison is present
in the system, a poison of the zymotic or catalytic class, the question
of endeavouring to eliminate it by emesis or by purgation has often
been raised and a suitable treatment devised, while latterly it has been
proposed to antagonise the catalytic action of the poison in the blood,
by eshibiting remedies of a class having power in certain circum-
stances, of arresting catalytic action.

In the premonitory stage where diarrhcea is present, it is conceived
that nature may be seeking an outlet for the poison, but as experience
teaches us that such diarrhees, if unchecked, will terminate in collapse,
no one would allow it to proceed unrelieved,

Attempts to assist such natural efforts by purgatives have not
resulted favourably, and remedies of that class, from Croton Oil, down,
are rarely now proposed or used. Calomel, however, a purgative to
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some extent, but more, it may be asserted as an excitant of secretions
often suspended, has numerous advocates. Of its powerlessness i
collapse to produce any immediate effect there is reason to be con-
vinced, and Dr. Headland’s statements on this subject, in his work
on the action of remedies in the system would seem to be conclusive.
Yet in the early stages where the depurating organs are not acting
sufficiently, mercury in some of its forms may be found useful. The
stage of reaction may be modified by the active presence of mercury
in the system, for the early appearance of urine and biliary stools i3
an exceedingly good augury.

The eliminative action of emetics is more generally approved or.
Although emetic tartar has its advoeates, its depressing effects are tc
be feared; and, therefore, the exhibition of milder evacuants is more
to be recommended. Some writers speak favourably of ipecacuanhz,
in full doses; and, manry more, of the domestic emetic of mustard,
with or without the addition of table salt. Twenty-five grains or
ipecacuanha, in powder, was the usual dose of Mr. Greeuwood, and
others ; and their mode of treatment was found to be very successfu..
In cases where nausea is present, the action of a mild emetic would
appear to fulfil a natural indication. After its operation, the patien:
should keep his bed, and be subject to carefully regulated diet, unt'?
reaction has passed over, and convalescence is fairly established.

In those cases of languor and debility, with few or none of the
nsu.l concomitants of rhe preliminary stage present, tonics and rest,
with good digestible food, and all the usually recommended hygienic
accessories, will be very desirable, as they would be at any season,
but, in cholera times, it may be well tc ascertain tke value of med:-
cines that may be called anticatalytics. Medicines of this class has.
the power of arresting fermentive changes in organic solutions; pa-
exemple, that of vinous fermentation in the juices of fruits: hence it
is concluded that they may be a vast benefit in diseases of a rvmotic
character. Such remedies are from inorganic sources, and include
some of the salts of Iron and Manganese; several compounds of
Chlorine, and of Sulphur in its lesser state of oxidation.

The Tincture of the Sesquichloride of Iron is, latterly, in extensive
uce in erysipelas; and is, certainly, in combination with Quinine, &
very usefu! preparation. Its action seems to depend mainly on its
power of modifying the blood crasis known to exist in that disease.
and its efficacy in arresting the development of a crop of boils is
known in the profession.
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The same preparation has been used i1: cholera as long ago as 1848,
but the object in prescribing it was with a view to its styptic effect :
to retard the excessive secretion of approaching collapse.

Subsequently, the per-nitrate of iron (the persesquinitrate of Kerr)
being introduced as a remedy in diarrhea, was recommended, by
some, in cholera, as likely to be useful. Tt does not appear that any
other preparation than the tincture of the secquichloride was ever
used largely ; but those who have used it extol it very highly, From
its tonic and antiseptic powers, and its being easily obtained, it is
likely to prove highly beneficial in those early stages of disease where
an anticatalytic would be indicated. In cases where there is debility
more or less marked, this remedy alone, or combined with Quinine,
would appear entitled to favour.

Auother remedy of the class of anticatalyties is the Hyposulphite
of Soda. In Sarcina ventrieuli, its efficacy in preventing the usual
fermentive process is undoubted ; and, by analogy, it might be used
in the incipiext stage of cholera; but it does not appear to have been
introduced in this way. Although the alkaline permanganates, which
are said to possess the power of antagonising organic poisons, have
been recommended in cases of poisoning by Strychnia, Veratica, Hy-
drocyanie acid, and others of that class, it does not appear that they
have been used in zymotic diseases, other than typhoid fever and
scarlating, and little is known of their effects, beneficial or otherwise.

The bisulphite of soda has been used, in medicine, as an anticataly-
tic, by Professor Polli, of Milan, and Dr. Mapother, Health Officer
of Dublin; and Dr. DeRicei, of the latter city, relates four cases of
catalytic diseases, as he prefers to call them, rather than zymotic, in
which the Bisulphite appears to have accompuished what was expec-
ted of it by the original proposer, Prof. Polli. In a case of infection
from an animal poison, DeRicci gave to a lady one scruple of the
Bisulphite, in infusion of Quassia, with tincture of bitter crange-peel,
and a little Battley’s solution. This dose, repeated every hour at
first, was given less frequently afterwards. In other cases—two of
ther being severe ones of measles—the same salt was depended on,
tad rapid recovery followed.

In incipient cholera, a recipe containing the Bisulphite in seruple
doses, with a bitter tincture, and some opiate, where diarrhea may
wxist, would, probably, be satisfactory treatment—especially in those
cases where the individual cannot leave en infected district. Dr. De-
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Ricci’s article on this subject may be seen in Braithwaite’s Retro-
spect, Part 50; and in Dublin Quarterly Journal for August, 1864.

Of chlorine preparations the hypochlorite of Soda (Labarraque’s
Solution) has been recommended but does not appear to have been
much used internaily. A watery solution of chlorine, the aqua chlor-
inii of the Edinburgh pharmacopeeia was given by one practitioner iu
doses of one dram, with & little sulphate of soda in nearly one hun-
dred cases of choleraic diarrheea, with favourable results in all but
two, who were in collapse before the remedy was applied.

In considering the abortive treatment of cholers, it is well to bear
in mind that when the disease breaks out in any place people have an
instinctive desire to escape fram the infected or tainted district, and
in certain races of man, this amounts to an irresistible impulse. Thus
during the late epidemic in Barcelona, 40,000 persons are said to have
left that city. In many places where such an exodus has taken place,
the panic and fatigue of travelling, with the abandonment of the com.
forts of home, and the accessible conveniences of a town or city have
concurred in rendering such a stampede most disastrous. The panic.
stricken take the taint with them, and fatigue and fright give it
potency. Whilst we can recommend the quiet and orderly removai
to safe localities of those whom neither duty calls nor narrow means
compel to stay in their usual places of abode, it must not be forgotten
that even physicians, nurses and others, brought close in contact with
the dreaded pestilence, escape as well a3 others.

Unless the hygienic condition of a locality or house is not only bad,
but at the time unimproveable, it need not be deserted or abandoned.

There are some individuals, however, whose removal from a cholerz
district is verv desirable. Such are persons with disorder of the
excretory orgaus; whose blood is not ordinavily depurated ; those
with disease of the mucous membrane of the intestine, or with live:
or kidney disease.

Certain districts of country, elevated, naturally well drained, sparsely
peopled, and possessing abundant and purc water supply, arc weli
known to be healthy localities, and safe places of resort, although
persons from a tainted district may remove thither, and die from thr
pestilence. But in such instarces it is not usual for the disease t»
attack any hut the specially predisposed, and the poison is soon los:
where there is little to lend intensity to it.

But even in towns and cities there appear to be places that ar
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comparatively safe, though statistics are wanting in regard to them.
1t has long been said that the atmosphere of tanneries is prophylactic
against the disease, and the same is said of the vicinity of gas-works.
In the latter case the evolution of carbolic acid in a gaseous form
from the tarry products of the distillation of coal, may account for
the immunity _ajoved, carbolic acid being a very effectual disinfectant,
but in the former instance the reason is not apparent. Very ve-
cently, it is urged, by continental professors, that carbolic acid and its
preparations are destructive to the cholera-poison, while chlorine com-
pounds ere not so, but are, nevertbeless, useful in their place, from
their power of removing offensive odours.

It may not be amiss to obseive that, in the same vicinity, elevated
spots are more safe than low ones, and upper apartments of the same
houge than the lower rooms. These considerations should have their
influence in relation to the prophylaxy and treatment of the disease.

In the same connection it may be observed that when an outbreak
occurs & “‘privy atmosphere’ is especially noxious. Every thing
that can be done to prevent and neutralize emanations from human
exereta, both in-doors and out, should be attended to, and the order-
ing of the domestic use of safe disinfeetants, by practitioners, in the
houses of their patients, whether disease be present or not, is a great
means to this end.

In houses where the disease exists every excretion, and all soiled
clothes, should be at once disposed of ; the former be received into
wessels containing some disinfectant and then buried, and the latter
at once soused in water containing some carbolic acid or its prepara-
tiong, or some permanganate of -potass, as in the cholera disinfectant
made in this city, or its kindred preparation, Condy’s red fluid.

The latrines used by the healthy must not be contaminated by the
aischarges from the sick, and the nurses and attendants must be fully
mstrucied as to the proper modes of disposing of all excreta and soiled
dothing.

in approaching the subject of the treatment of the more decided
itages of cholera, T shall adopt the usual mode, and speak of them
2 the period of invasion or confirmed cholera, the blve or cold stage,
rstage of collapse, and the stage of reacéion or consumptive fever.

The stage of inrasion usually occurs in the night or early mornings
s more usual symptoms are well known, nausea, vomiting, emptying
*the intestinal tube, indescribable faintness or sinking, peculiar rise,
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watery-stools following the more faceal excretion, cramps of voluntary
muscles, chiefly of the clonjc or permanent rind, pulse at first small,
weak and accelerated, becoming rapidly less perceptible, and finally lost
in the extremities, while there is yet strong pulsation of the cceliac
axis and abdominal aorta, coldness of the surface supervenes, the
bronzed flush of countenance and skin giving place to it, and a clam.
my cold sweat, often very profuse, is every where present. This state
of things, if not speedily arrested, ushers in the stage of collapse.

Collapse may'come on without any evacuation by the stool taking
place, though sometimes in such cases, the intestinal tube is filled with
the secretions peculiar to cholera. Cramps of voluntary muscles may
likewise not occur, aud it is considered a sign of peculiar malignancy
when either of these is absent. During the cold stage the voiceis
changed, the lips, the nails and skin become blue or livid, the surface
collapsed, the skin corrugatéd and sodden in appearance, and insen-
gible to the action of chemical agents; the patient cold to the touch
and pulseless, yet complaining of heat; demanding cold drinks and
rejecting them by vomiting, or at any rate not absorbing the liquid by
the stomach, and assuming a strikingly cadaverous aspect. No symp.
tom is so invariably present to the full extent as sinking of the circula-
tion, and no morbid post mortem phenomenon more constant than the
alteration of the blood in colour and consistence ; the darkness and
thickness being ex:reme, and observable in direct ratio with the dura-
tion of the disease and the .quantity of gastro-intestinal discharge.
‘When death occurs in this stage, the venous system, the right side of
the heart and the pulmonary artery with its branches are found loaded
with dark thick blood, while the lungs are comparatively bloodless,
and the systemic arteries quite empty. This would indicate that
either from inspissation of the blood, from spasm of the pulmonary
arterial vessels, or from both these causes combined, the blood does
not reach the air-cells to get rid of its carbon and absorb the due
amount of oxygen. In natives of India where collapse often happens,
without intestinal discharges taking place, the blood is found to be
dark likewise.

The experiments of Dr. John Davy and others, have demonstrated
that the respired air of cholera patients, contains a much smaller pro-
portion of carbon than is sufficient for the proper purification of the
blood ; tespiration is apparently going on well, it is the vital changes
that are not performed, the exchange of carbonic acid gas for oxygen
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not being effected. Viewing this fact in the light of the discovery that
ozone, the more active form of oxygen, is absent from the atmosphere
in cholera times, we may ask if in any degree, and how far these facts
are related, and whether especially they stand as cause and effect. At
any rate it may be useful to set on foot some plan for the develope-
ment of ozone in cholera sheds, and in the rooms of patients threaten-
¢d with the severe stages of the disease. It has often been advanced
that the want of oxygen in the blood is the cause of cholera, but if
this be not conceded, we must acknowledge that, the effect of such
want must be to exaggerate vital depression. The secretion of bile
and urine, both of which require oxygen for their formation, is arrested
in collapse, and their reappearance is a proof of oxidization being re-
established, and is consequently a most favourable signin the following
stage.

As fever follows the cold stage of ague, where life is not lost already,
50 the blue stage of cholera is followed by one of reaction or consecu-
tive fever, ushered in usually by returning warmth and circulation,
injected conjunctivee, restlessness, and symptoms more or less severe of
cerebro-meningeal congeation or inflammation. Yet some cases are more
insidiougly fatal in this stage, the patient settling down into a sleepy

state, which while apparently refreshing and salutary, ends in coma,
or death.

The modes of death in cholera are not uniformly identical. When
it occurs with little or no gastro intestinal discharge, and before the
reactive stage has come on it is probably due chiefly to spasm of the
pulmonary artierial system, actively preventing the process of blood
seration.  This form, a malignant one, should be met by chlotoform,
inhalation to the point of relaxing the spasm, but not carried so far as
to prevent the inhalation of sufficient airjto effect the necessary blood
changes.

Where the blood has become highly inspissated from loss of serum,
end this thickening of the vital fluid is considered to be the cause of
the obstruction, any means that will even partially restore its wonted
Juidity, is certeinly indicated. In this way, the free exhibition of
liquids by the mouth, while grateful to the patient may prove very
useful,

The patient’s demand for cold water is very great, and it is cruel to
Oeny it. If vomiting is severe, small lumps of ice given frequently,
and swallowed, may be better than copious drinks for allaying it, but



176 THT ABORTIVE TREATMENT OF CHOLERA.

if ice i not at hand the putient should have cold water freely allowed
him when confirmed cholera has supervened : for irrespective of the
comfort given, the power of absorption by tne veins of the stomach,
may not be altogether lost.

Stevens’ treatment consisted in giving previous to and during col-
lapse, large quantities of water with saline ingredients to replace those
lost in the dejections. The injection of liquids into the veins to replace
directly the lost serum has been often adopted, and has sometimes
appeared successful. Some writers urge that its usefulness depends
on the degree of heat of the injected liquid, and its consequent power
of relaxing the spasm of the pulmonary circulation, and there appears
some ground for the opinion, although it may be equally due to the
replacing of some of the lost watery parts of the blood.

Dr. George Johnson argues in favonr of the former view, and it
does appear that if the inspissation of the blood were the sole cause of
the obstruction, restoration from collapse should be almost impaossible,
except where venous injection is performed.

Various liquids have been injected ; the blood of healthy subjects.
the milk of cows, the sp. gr. of which is about that of serum, and
more frequently solutions at a blood heat, containing salts to replace
those supposed to have been lost in the evacuations.

It has been proposed, by Dr. Johnson, to use the liquids at the
temperature of from 106° to 120° F., under the impression that the
heat itself will relieve the obstructive spasm of the minute pulmonary
arteries.

The exhaustion consequent upon excessive discharges must be con.
sidered an element in the production of Geath, and should be steadily
met as the exhaustion is manifested. Stimulants are indicated, and
especially those of an antispasmodic class: as chloroform with
brandy, in small quantities, with a little opium in some soluble form,
s0 as to be available at once. Turpentine and creosote have been
highly recommended, in the stage of invasion, to arrest discharge, and
are worthy of extended trial. Astringents: Acetate of lead, in scru-
ple doses, with opium, was Dr. Graves’ favourite ; and large injections
of dilute solutions of Catechu have been used in the East, There
cen be no doubt that any means of checking excessive serous hemor-
rhage, and of rousing the system, is most desirable, if it can be ac-
complished by remedies that cause no difficulty when reaction comes
on. Tt is at this latter stage that the mischief resulting from the
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previous administration of free doses of opium and brandy is made
manifest.

But, for the purpose of rousing the system from collapse, the most
powerful means appears to be cold affusion. The shock of cold
water upon the head and upper part of the body has a most decided
effect in restoring a patient from collapse. It should be repeated
many times in quick succession, if found beneficial, until a sufficient
effect is produced, whilst, at the same time, the rest of the body and
extremities must be kept moderately warm. In hot weather, in India,
it was not found necessary to use warmth, but friction only, to the
limbs.

The application of ice to the spine would seem to be a remedy of
the same character, though the theory of Dr. Chapman, that cholera
depends upon hyperamia of the spinal cord and its membranes, would
give & different explanation to its utility. It has long been kunown
that there is congestion found in the meninges after death; but this
may be an effect of the deficient exhalation of carbon, and of the re-
tarded circulation, and not the cause. If the application of ice to
the spine has the effect of rousing a patient from collapse, it has the
adiantage of not disturbing him so much as the cold affusion, and
may prove a better remedy in the consecutive fever.

The management of fhe stage of reaction must be conducted on
general principles. It is the testimony of all write-_, that those who
have taken the least brandy or opium, previously, have the best
chance of surviving this stage. On this question, I may refer to the
meatment at Guy’s Iospital, as it appears in the ¢ Lancet” for
August, 1849,

A mode of death, then, that' may occur in this stage, is from con-
westion, caused by ureemia, to a great extent; and, as the action of
alcohol and opium is, undoubtedly, to retard the secretion of oxydised
products : bile, urine, &e., it may be seen how their free administra-
ion, when collapse is at hand, produces increased difficulty after-
wards. Still, the judicious use of these powerful remedies, in the
early stages, may be justified—especially with regard to small doses
«f a soluble form of opium——oue that is immediately available, It is
asserted by many that where, in such stages, a stimulant is needed,
that & few minims of chloroform, in a suitable vehicle, repeated every
ten minutes to an hour apart, form a better remedy of this class than
ordinary alcoholic liquors. In reaction, urea is formed in the blood
with great rapidity. The want of circulation, during collapse, has
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retained those matters which go to form it, in the tissues; but, when
circulation is re-established, ureemic poisoning is soon perceived, un-
less the kidneys resume their function, and a tolerably free secretion
from them takes place. The amount of urea present in the blood, in
reaction, often amounts to 2 per 1000. In this connection, it will be
seen how death follows, in cholera, upon a patient with diseased kid-
neys—a result so uniform that some have considered the condition of
those organs, after death, the result of cholera, when it may be rather
inferred that their condition prevented his recovery by occluding the
outlets through which, only, urea could be eliminated. Hence the
C.uwsiness, coma, convulsions, it may be, and death. To less highly
marked cases, remedies may be found in the use of diuretics and cho-
lagogues—especially such of the former as are believed te have the
power of expelling urea from the system,

The length of this paper precludes any further remarks on other
remedies; but this will be unnecessary even to the junior members of
the profession, who have no personal experience of cholera, if the
plan of treatment instituted be rational, and in accordance with the

indications of each case.

MARRIAGE AND INFANTICIDE IN CHINA IN THEIR
RELATIONS TO POPULATION.

BY W, HENRY CUMMING, M.D.

It is neither possible, at the present time, nor necessary, on the
present occasion, to determine the population of China. Whether
the proper number be one hundred and fifty millions or four hundred
millions, we need not now enquire. For the purposes of this paper
it is only necessary to state that in many localities the people are so
numerous that they are scarcely able to obtain a meagre subsistence.
They “swarm” in every direction. In rich plains the villages are
frequent and the cities populous. On the sea-coast, where the scil
seems unable to support such multitudes, the ocean yields great quan-
tities of food. Fishing-vessels are to be seen along the whole coast.
Thousaunds are driven, by a storm, into a single port.
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In these densely crowded regions, the mass of the people are ex-
tremely poor. They live in miserable houses; they wear very little
clothing ; they are scantily fed. At Amoy the ordinary daily wages
of common labourers canuot exceed five cents. Sixteen labourers
could readily be obtained for one dollar a day. Carpenters, joiners,
masons, blacksmiths, and tailors earn only about one eighth of a dol-
lar daily. In a country where rice costs two cents a pound; beef,
five cents; and pork, seven, it is evident that the wages of mechanics
can procure only very poor food. And, when it is remembered that,
smong the common people, house rent, and fuel, and food, and cloth-
ing, for wife and children, are to be procured, it is plain that the pres-
sure is very great. 1t is, indeed, wonderful how life can be main-
tained in such circumstanees.

One result of this extreme poverty is that the natural development
of children is very slow and tardy. A rich man’s son, at sixteen
years of age, is evidently verging on manhood. The voice has chan-
ged, the larynx is enlarged, the shoulders are broad, the neck is thick,
the full height is reached, the beard is appearing. It is not at all un-

common for the sons of the rich to be married before the age of
cighteen.

Among the poor, on the other hand, at the same age, the stature is
that of a child, and none of the signs of manhood have appeared.
The voice is often unchanged at twenty, and the whole frame child-
like.

It is thus evident that among the Chinese the experiment has been
made shewing the minimum of food consistent with life and health.
Many are unable to obtain even this, and use food unfitted to their
wants and tending to induce disease. Putrid fish are often eaten.
Selted vegetables constitute a large part of the food of the very poor.
Hence permanent dyspepsia with all its serious consequences.

Such being the condition of the poor, we might naturally suppose
that marriage would be confined to those in easy circumstances, and
that the redundancy of population would thus, in a few years, dis-
eppear.

But in China marriage offers the only provision for old age. Itis
the *Savings’ Bank >’ of the people. Sons are expected to support
teir aged parents. Every man, therefore, desires to marry, that he
ney have three or four sons to maintain him when he is old. But, in
arder to marry, money is needed. A wife costs eighty dollars, and a

Vor. XI1. M
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man, whose daily wages are five cents, will find it a tedious business
to accumulate so large a sum. Even a mechanic, earning from ten to
fifteen cents a day, must wait several years before this amount can b
secured. A man who can save ten or twelve dollars a year will, in
seven years, be able to buy a wife. It is worthy of note that, in
Western Asia, 3,500 years ago, Jacob gave seven years service for a
wife. It must not be forgotten that a large part of a young man's
wages is often appropriated to the support of his parents, and that
his *“ marriage-fund”’ grows very slowly. The hopelessness of his
condition often leads to a relaxation of effort; and, looking forward
to a desolate old age as the only issue of his exertions, he becomes
disheartened and gives up the struggle.

Of course, when parents have the ability, they gladly purchase
wives for their sons. Self-interest alone would induce them to d»
this, for they may hope thus to sccure grandsons to support them in
their old age, even if they should lose their sons. Just as, in France,
a parent puts aside money to secure a son against the conscription, so,
in China, does he strive te accumulate enough to purchase a wife for
him at the earliest suitable age.

Another plan is often adopted, especially where there is only on-
son, and the parents feel doubtful of their ability to accumulat.
money enough to purchase a wife. A girl fully marriageable 1s worth
eighty dollars, but a girl five years old is worth much less ; and, in-
deed, may sometimes be obtaived for nothine. A little girl is there.
fore obtained, and reared in the family, as a wife for the son 4
difficulty about this arrangement is that the children learn to lovs
each other as brother and sister, and feel no disposition toward a con-
jugal union. Where this happens, the girl is sold to another, and
the proceeds of the sale are expended in the purchase of a wife for
the sen. Where, howeves, the marriage does take place between per-
sons thus brought up together, it is esteemed very satisfactory. The
parents have a daughter-iu-law whom they have long loved as their
own child, and thus a fruitful source of domestic trouble is eliminated

After all the iodustry, economy, and contriva.ce to obtain a wife.
the desired results do not invariably follow. In the first place, the
wife may prove barren, and then the labour is all lost. In the next
place, the wife may bear daughters, and no sons, and then the failure
i3 equally complete; for daughters, when married, are lost to the
family—having been, by the fact of marriage, entirely transferred



ON MARRYAGE AND INFANTICIDF IN CHINA. 181

But, thirdly, the sons may be born and reared, and yet fail to per-
form the duties devolved upon them. They may be indolent, stupid,
inefficient, or even dissolute, drunken, and utterly worthless. Al
these possibilitics make it the more important to multiply the chances
of success by a larger number of sous. It is generally supposed that,
with four or five, there is very little danger of suffering in old age.
Let ns consider the case of a man who, heving been long married,
has no son ; or, of him who, at the age of forty, is still too poor to
buy a wife. If the married man is really attached to his wife, he
may be unwilling to take a concubine ; or, he may be too poor to buy
one. In such cases recourse is had to adoption. Yet it would be
cheaper to buy a wife than a large, well-grown boy. At Amoy the
adopted boys are brought from the Northern provinces. There the
general destitution seems to be far greater thau in the South, Inun-
dations often produce wide-spread desolation ; famines are more fre-
quent. Boys are often brought from Tien-Tsin to Amoy who bave
been purchased at very low prices, or have cven been given away by
their parents, because they could no longer feed them. These boys
are sold to men who have no sons, and who desire to adopt them.
The highest prices are given for the youngest boys. The reason of
this is obvious. A boy removed, at the age of five or six years, from
his home to a distant province, growing up among a strange people,
talking a different language, utterly forgets his home and kindred and
country. If kindly treated, he learns to love his adopted father as if
he were his own, Whereas, a boy of ten or twelve will always re-
member his own home ; his narents, and the scenes of his early life.

Unless very affectionzte and grateful, there is danger that he will fail
to adopt his new father,

Having thus briefly shown that, notwithstanding the great difficul-
ties in the way of obtaining a scanty support, the poor are most anxi-
ous to marry, a serious question presents itself. *‘ How does it hap-
pen that the population of China does not increase to an extent alto-
gether exceeding the power of the country to sustain it?* If the
learned Malthus had been requested to give counsel to a nation in the
condition of the Chiuese, he would have been greatly puzzled. *Self-
restraint,” ¢ prudence,” * forcthought,” are his great preventives of
atoo rapid increase of population. But the case of the Chinese is
without the range of his philosophy. 1t is not an overmastering pas-
sion which urges on the infatuated Chinaman to marriage. He is
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now, at 25 years of age, calmly looking forward to the distant future,
and trying to make provision for it. He is all “prudence,” * fore-
thought,” and “discretion.”” Ile has eighty dollars in hand; shall
he marry? He is not in love—he never expects to be in love~—but
he is anxious to make such an investment of his eighty dollers as will
produce the best results thirty or forty years hence. Ife is as cool as
possible—willing to listen to reason, and to take good advice. In
Europe he would be advised te deposit his money in a Savings’ Bauk,
and add to it from time to time as he had opportunity, with the assu-
rance that be would thus secure the means of comfortable subsistence
in old age. But in China there is no safe investment for money,
where it will be secured from official rapacity or private fraud. The
only mode of securing himself from want in his later years, that he
can devise, is to buy a wife and rear sons. The security is not per-
fect, but he knows no better plan. Who can show a mode of invest.
ment more likely to secure the desired end ? And yet imagine the
horror with which the professor at Haileybury regards this mad
scheme. “ To have three boys grow up you must have three girls
also. You propose then to rear six children to adult age, and you are
one of fifty millions of young men in the country. You expect then
to add three hundred millions to an already redundant population.
And the next generation; what will become of it ? And what will
become of the empire? How are you all to be fed? And yet what
better can you do? You are right in providing against want in old
age.”

Suppose that while the matter was under consideration, and the
case looking more and more hopeless, a clever physician should ap-
proach and whisper in the professor’s car to this effect : “Sir, I have
a remedy for this difficulty. This man wishes to have three sons to
work for him when he is old. Now, I have discovered a way by
which the sexes may be produced at will. In having three sons he
need not have three daughters, as you suppose. I will tell him how
he may have three sons and only one daughter.”” The professor is
delighted with this new pian. This is just what we want. If you
can manage to keep down the .umber of women, the work is done;
there can be no redundant population. Let each family have only
one daug,hter, and it can be succeeded by only one family through sll
generations.”

Now, the Chinese have adopted a plan which secures tc them the
identical result proposed by this imagioary physician. They have
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not learned how to procreate the seses at will. They cannot have
three sons and only one daughter born,; but they can have only one
daughter reamred. They have learned to destroy the girls at birth,
and have thus secured the country against an excessively redundant
population.

How long female infanticide has been practised in China is not
known, and there are no means of ascertaining it.  Chinese books say
pothing on the subject.

The proportion of infants killed probably varies in different places
according to the poverty of the people. The rich never kill their
daughters—they rear them all; and, in their houscholds, there are as
many girls as boys. To the rich, daughters have a special valse.
By giving them in marriage to men of rank and official position, they
may hope to secure their aid in defending their wearlth from the rapa-
city of others.

In the poorest villages the number kilied seems to vary from a half
to two thirds. In reply to the question, *“ How many girls do you
rear 77 the answer usually is ¢ three tenths,”” *four tenths,” *five
tenths.” In examining the mothers as to the sex of the children in
their arms, it usually appears that three fourths of the whole number
are boys. In such cases it is evident that two thirds of the girls have
been killed. |

The first economieal result ef this destruction of female children
is that to which reference has already been made : the too rapid in-
crease of the population is most effectually hindered.

Its next result is that it confines marriage to the more active, in-
dustrious, and vigorous men. Only thirty or forty men in a hundred
can marry ; and these, for the most part, at the age of thirty. In-
dustry, frugality, and perseverance ars needed in order to marry.
The feeble, the indolent, the dissolute will fail to obtain wives. The
influence of this constant elimination of the inferior individuals from
the class of fathers must be powerful upen the vace. Health, strength,
activity, and energy are the conditions of marriage; the offspring
must be beneficially affected.

The inability of mast men to obtain a second wife tends to make
them not only industrious but careful of their wives. Itis said that
the prohibition of second marriages to the clergy of the Greek Church
makes them model busbands; so, in Chino, dees the pecuniary hin-
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drance make husbands auxious to provide everv comfort for their

wives,

Divorce in China is exceedingly rare.

The scarcity of women is also a great discouragement to polygamy.
Every woman may be married ; and, in most cases, the condition of a
wife is considercd decidedly preferable to that of a concubine. The
price of a concubine is, therefore, much higher than that of a wife.

Prostitution is necessarily checked by the great scarcity of women,
all of whom may find husbands.

The condition of widows is also much modified by this dispropor-
tion of the sexes. In most Asiatic countries, widows are, to a great
extent, outcasts ; neglected by their relatives and abandoned by those
who should protect them. In China, widows are in demand as wives,
and remain unmarried only because they choeose to do so.

It follows, of necessity, from this extensive destruction of female
infants, that a vast number of men are unmarried. Bat, in such a
country, so densely peopled, there is no remedy for this but emigra.
tion. Multitudes of Chinese leave their native land and settle in the
wlands of the Indian Archipelago. This process will doubtless con.
tinue until the Ch™ -»se shall have occupied these uncultivated regions
so vast and fertile. If China shall ever enjoy a good government,
the restlts will be on so large a scale as to excite the utmost interest
of the political economist.

MARY BRADLEY, THE DEAY AND BLIND MUTE.

Attention was called in 8 receni number to some features of
special interest connected with the case of Laura Bridgeman, the
pupil of Dr. Howe of Boston; we have now to nots the death of
Mary Bradlev, aun Eunglish Deaf and Blind Mute, with whom the
same means of instruction had been employed, as have already been
described in reference to Laura Bridgeman. The failure of her ex-
perienced and indefatigable teacher, in successfully applying to Oliver
Oswell, another mute, destitute of sight and hearing, the method he
had found so effective in communicating languages,‘and all consequent
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instruction to Laura Bridgeman, gives an additional interest to the
case now referred to.

Painful, and seemingly irreparable, as were the privations of Laura
Bridgeman, she passed her early years in & comfortable New En-
gland home, under her mother’s care; and amid the kindly sympathy
of friends and neighbours ; oue of whom especially, strove in various
simple ways to convey to ber some knowledge of the outer world.
But it was altogether difterent with the unfortunate blind and deaf
mute uow referred to. Mary Bradley was deprived of sight and
hearing when not more than five years of age, and was found by the
English noor-law authorities, in a state of absclute destitution, in &
cellar, where she had been abandoned by ber heartless parents. She
was placed, at first among the children training in Swinton School;
but her complicated case of loss of senses seemed to place her beyond
the reach of every available means of communicating knowledge, and
she became a mere plaything and butt for the other children. She
was not, however, long left exposed to such negleet. It fortunately
chanced that Mr. Patterson, the master of the Deaf and Dumb
Institution at Old Wafford, had his attention called to the case
of Laura Bridgeman, chiefly through the statements set forth
in Mr. Charles Dickens’ ¢ American Notes”; and he obtained the
permission of the Governor of that Institution to have her placed
under his care. She was aceordingly removed to the Old Wafford
Ipstitution in July, 18§46, and has continued to reside there until
her recent death. But in ber case bodily illness precluded her from
that joyous perseverance in the use of what might not inaptly be
called her recovered faculties, which renders Laura Bridgeman so
pleasing a subject of study. Mary Bradley closed her life in June
last, after nine ycars of almost continual suffering; so that, during
s large portion of the period of her residence at Old Wafford, she
has been an object of painful interest to her kind guardians in that
valuable institution.

The following brief uotice refers to the efforts for her instruction
which immediately followed her removal from Swinton School ; and,
though it lacks the minute details which give so much interest to
the narrative of Dr. Howe's training of Laura Bridgeman, a com-
parison of it with the facts aiready stated in reference to the latter,
will suffice to show many points in common in the two cases:—

“3fr. Patterson had set himself a most difficult task, and many
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weeks elapsed before the slightest sign of intelligence was mam
fested. After six weeks of daily perseverznce, however, her face
suddenly indicated that her mind had received an impression. Not-
withstanding her cowmplete isolation from all the sources of enjoy-
ment around her and the difficulties of communiecating informatiow
to her, she by slow degrees made considerable progress in acquiring
a knowledge of language, and was enabled not only to read the beoks
printed in relief fc ‘he blind, but was also able to communicate her
thoughts in writiug to others. This latter she performed by meany
of a tablet which Mr. Patterson invented for her, and by its aid sha
held correspondence with Laura Bridgman and others. She became
quite an adept at the peculiar language of the deaf and dumb. She
was also provided with a case of types, which she “set,” and which
was of great value to her, not only as a means of communicating
but also as exercise in languages. Her favourite books were the
gospels, which she frequently read, drawing comfort and satisfaction
from them. Her temper wus peculiar, probably from the peculiarity
of ber case; as a rule she was amiable and tractable, but she was
from time to time subject to fits of sullenness and irritation, when
nothing could please or pacify her, and she was left to herself unti),
as if exhausted, she would return to her usual mood, and continus
tractable for weeks. Much of her time she spent in knitting and
sewing small articles, which she generally gave to friends and those
who were kind to her.”

The generous zeal with which her humaune instructor devoted him
self to i_ 2 rescue of this seemingly hopeless outcast from her lonelr
and dark prison-house is deserving of the highest encomiums; and
none the less so from the quiet and unobtrusive manner in which bhis
successful labours have been carried out. The remains of Mary
Bradley have been laid to rest in Harpurhey Cemetery; and it is
pleasing to be able to add that she died in the firm conviction that
she was entering upon a life where the senses of which she bad beex
deprived here would be fully developed.
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NOTICES OF PAPERS RELATING TO NATURAL HISTORY
RECENTLY RECEIVED.

First in order we place a paper by Professor Morse, of Portland,
on A Classification of Mollusca, Based on the Principle of Cephali-
sation, which appeared in the proceedings of the Essex Institute, Vol.
1V., No. VI, and which has been in our hands for some time, but
which scemed to ws of such importance that we were anxious to be-
stow upon it & fuller consideration than other occupations at the time
permitted ; and we reserved it with the intention of expressing at
large our views on the whole subject. We regret that this intention
must still remain unfulfilled ; but we will at least express our sense of
the knowledge, thought, and original research displayed in the paper,
and give a short account of its purpose and character, with a few cxi-
tical remarks. The author makes it a speciul abject to determine the
common plan of the Molluscous sub-king..om, which he regards as
still remaining in obscurity :——

4 Pinding the universality of vertebration smong the Vertebrata, of articula-
tion among the Articulata, and similarly of radiation among the Radiats, 1
could not but believe that in the Mollusca some plan lay hidden, which, when
unfolded, would as definitely convey their type, and unite them all, as in the
other branches. It is not enough to call them soft bodied animals; for iz ¢con-
sidering their shell as a part of their organization, we have among them many
of the hardest animals known, and we also have an vqual number ¢f ~ ¢ bodied
animals in the other branches. Their bilaterality, as cxpressing anything defi-
nite, is an equally unsatisfactory character, Prof Huxley has given an arche-
type, or common plan of the Molluscs, as he conceives it, with many trutbful
homologies, in the article ¢ Mollusce, English Cyclopedia, Vol. 1II., p. 685 In
bis figure of the archetype, however, which is bilaterally symmetrical, we lave
details of structure only.”

He adds :—

“Prof. Dana has been the first to publicly announce the plan of Mollusca,
when he says, * The structure essentially & soft, fleshy bag, containing the sto-
mach and viscera, without a radiate structure, and without articulations”” ¢

He then states that,

“1n the year 1862, Mr. Alpheus Hyatt had independently worked out a similar
reault”

Adding :—

"Mr. Hyatt also propeses the name Saccats as more fully and truthfully ex-
pressing the type, than the unmeaning word Mollusca. This name not only ex-

’

? Dana’s Manuai of Geology, p. 148,
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presses the plan, but is equivalent to the titles Vertebrata, Articelata, and Ra-
diata, and is in no way a qualitative appellation.”

It appears to us, however, that Prof. Dana’s account of the Mol-
luscan plan fully justifies the established name, which there would be
great inconvenience, and no compensating advantage, in changing for
that proposed by Mr. Hyatt.

Proceeding, now, to the main object of the essay, we endeavour to
select what is most necessary for conveving a just idea of the author’s
views, in a series of short quotations :—

“In the following considerations, all preconceived ideas regarding the rela-
tive positions of the dorso-ventral, and antero-posterior diameters of the ani-
mal must be laid aside, and the essential structure of the animal if rightly un.
derstood, must be our guide. The gradual morpholegical changes ¢ the con-
tents of the sac, and all other relations, are based on the principle of Cephali-
zation. In the plate presented (Series I) I have given a typical figure of ¢he
six prominent groups of the Saceata ; * namely, Polyzoa, Brachiopoda, Tunicata,
Lamellibranchiats, Gasteropoda, and Cephalopoda.

“ For obvious reasons, only the intestine, head, and pedal ganglia within the
sac are represented.  These six figures are placed in their normal position, ante-
rior pole dowrward, the dorsal region is turned to the left. Commencing with
the Polyzoa {Series I, P) we have the sac closed, while the mouth and apys
terminate close together at the posterior pole of the sac; the mouth occupying
the extreme posterior position, and by a dorsal bend of the intestiue upon itself,
terminate dorsally. The nerve mass is found between the oral and anal open-
ings.

“In the Brachiopoda {Series I, B) we have a permanent invagination of the
sac, and the mouth, a3 in Terebratula, already occupics a position some distance
rom the posterior edges of the overlapping shells, and the brachial coils perma-
nently occupy the space thus made.t

“We have in this group a dorsal flexure of the intestine, and a tendency 1o
terminate as in the Polyzoa. In Lingula it terminates posteriorly and at one
side. By the permanent inversion of the sac, the mouth makes a great advance
toward the anterior pole.

¢ {The manner in which I view the Brachiopoda, if true, will entirely reverso
the accepted poles of their structure, What has been considered as dorsal, is
here regarded as ventral, and what has becn considered as anterior, is here re-
garded as posterior. Further remarks or this will be made hereafter).

¢ Thus far the balance of structure has been thrown to the posterior pole of
the sac, and though we see a cephalization, or concentration of the muscular
system and w»cem, toward the anterior po]c in Brachxopodn, yot that pole being

* These fiztres are dingrainmatic outlines, enablmq the reader more rc&dll) Lo follow ths
author's ideas.

t “ Terebratulina caput-sc:-pentis, and Crania anomale, projected their cirri beyond the
margin of the open valves, snd moved them as the Polyzoa move their oral tentacles, but in
20 instanco were the arms extended.”  Woodward's Trestise, p. 466.
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essentially closed, we beve no function manifested at that end, except the de-
gradational one of adhesion. In the Tunicata (Series I, T) we have, through
continued cephalization, the mouth thrown to the bottom of the sac, or nearer
the anterior end, and now the anus terrainates behind the mouth, and poste-
rioriy.

“ The heart has also followed the intestine in its rotation and becomes ante-
rior, and partially dorsal. The nerve mass is still posterior, and occupies a po-
sition between the two openings as in Polyzoa.

“In these three classes; namely, Polyzon, Brachiopoda, and Tunicata, the
sac is essentially closed at the anterior end, and consequently the mouth opens
toward the posterior end, and with few exceptions all are attached by the ante-
rior end. -

“This makes a natural division, corresponding to the Molluscoidea of Milne-
Edwards, the Anthoid Mollusks of Dana, and a portion of the neural division
of Huxley. In the Lamellibranchiata (Series I, L) we have the sac opening
anteriorly, and the mouth permanently occupying the anterior region, though
in the lower forms pointing posteriorly, and in all cases the tentacular lobes
pointing in that direction, and the mouth bent downward (ventrally), and par-
tially obstructed by the anterior adductor, or by the undivided mantle,

“In Gasteropoda (Series I, G) the posterior end of the sac becomes essenti~
ally closed, and the ambient fluid now finds access to the gills through the an-
terior (though. partially ventral) portion of the sac, while with Cephalopoda
(Series I, C) the opening is all anterior. Thus far we bave traced the gradual
cephalization of the contents of the sac, and of the sac itself. The dotted lines
X X, running through the oral opening of each figure in Series I of Plate,; show
the gradual advance of this opening from the lower to the higher classes. In
the lowest class all the display of structure, with the oral and snal openings,
liesat the posterior pole of the sac. In this highest class, all this display of
structure lies at the anterior pole. Advancing from the Polyzoa, by the gradual
advance of the mouth, the posterior pole becomes less prominent. Even when
the sac opens anteriorly as in the Lamellibranchiata, the posterior end of the sac
remaing open, and the mouth, pnrtfal!y inclined that way, receives its food from
thatend ; the food being conducted to the mouth by ciliary motion a8 in the
three lower classes. The nature of their food is also identical, being of an in-
fosorial character, and as such it is obvious that masticating organs, or biting
plates, such as we find in the two higher classes, are not needed.

3o long also as the posterior end of the sac remains open, the anus terminates
stthat end ; when this opening becomes closed, as in the higher classes, the
snus seeks an outlet through the anterior opening, and the mouth, that before
received its food from the posterior end of the sac, and by ciliary motion, now
distinctly points the opposite way, and is furnished with the proper organs to
procure food, the nature of which requires separation and trituration,

“In nearly all the foregoing homologies, and also the position in which I
place the Tunicate sac, I am sustained by the writings of eminent naturalists.
With the Brachiopoda, however, my views completely reverse the accepted poles
of the body, though, even here, according to “Woodward's Treatise on Mol-
luscs,” page 204, Forskahl and Lamarck © compared Hyalea with Terebratula;
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but they made the ventral plate of onc answer to the dorsal valve of the other,
and the anterior cephalic orifice of the pteropodous shell correspond to the pos-
terior byszal foramen of the bivalve! " And, if the views I advance prove coz~
rect, they were precisely right. In o1l my previons attempts to homologize the
different classes, I bad always met with an obstacle in the apparently aberrant
characters of the Brachiopods: never for a moment doubtling the truth of tue
accepted views, that indicated the regions to be called dorsal and ventral, as
such, I labored in vain. When I undertook to interpret the relation of thesa
clasges on the principle of cephalization, T found that these accepted views
must be doubted, and it was with amazement that I beheld such unlooked for
results : that the so-called dorsal region is really the ventral region.”

To us the view entertained by the author, of the dorsal and ventral
surfaces of Brachiopoda, or Palliobranchiata, does not appear to be
the greatest difficulty. We suspect that the Molluscoidea of Milne-
Edwards—the Anthoid Mollusks of Dana—though by no means ju.
diciously separated as a sub-kingdom, really form together one class.
The Monomyarian Lamellibranchiates, on the other hand, need by
no means be separated from the rest of that class; but we are well
persuaded that no natural and useful view of Mollusean animals can
ever be given without treating Pteropoda as a distinet class. The
special organs which mark them out as the expression in their sub.
kingdom of motory power are highly characteristic. The compars-
tively small extent of the class, which really indicates that motory
power is opposed to the Molluscan plan of structure, is certainly no
argument for uniting it with Gasteropoda; and if the detection of
certain homologie> of parts were so we might soon compress the whole
sub-kingdom into a si::Je class. The structure and arrangement of
the suckers, in some specivs, would of itself alone go far with us w0
confirm Curvier’s view of the position of the class, as next to Cephal-
opoda. '

We thus arrive at five classes, 1¢ ;- coenting five tendencies of strue
ture, which we believe to be everywheie observable throughout the
animal kingdom ; and our great difference from Mr. Morse, in our
conception of the true classes in this sub-kingdomw, interferes with
our power of immediately estimating and applying some considera-
tions offered by him, which deserve attention, and possess interest
His speculations respecting polarity we could not make intelligible in
few words without the convenience of figures. Ilis concluding re-
marks are rendered obscure and repulsive by Prof. Dana’s peculiar
and highly objectionable terminology. Taking it as a whole, this
short essay is of considerable importance, and proves its author to be



PAPERS RELATING TO NATURAL HISTOR(. 191

an able as well as earnest cultivator of Malacological Seience.

Among contributions to Natural Sqglence, published in various peri-
odicals which we have received throngh the kind attention of their
authors, we name “Notes on the Embryology of Star-fishes,” from
the Annals of the Lyceumn of Natural History of New York, by Mr.
Alexander Agassiz, who follows up, with great credit to himseli’ and
sdvantage to science, the labours of his distinguished father. “Notes
on Certain Terrestrial Mollusca, with Descriptions of New Species,”
extracted from the same work, by Thomas Bland ; “ Remarks,” by
the same naturalist, eminent for his knowledge of Terrestrial Mol-
lusks, “on the Origin and Distribution of the Operculated Land-
shells which Inhabit the Continent of America and the West Indies,”
extracted from the American Journal of Conchology; two parts,
This is a highly interesting and valuable paper. We may observe
that the author explains that in uwsing the term origin, applied to

families, &c., he refers to the country in which there is the maximum
specific representation.

Again, we have from Leo Lesquereux, a paper QOun Fucoides in
the Coal Formations.” This must prove attractive not only to the
Geologist and the Botanist; but, in its discussion of the origin of pe-
troleum, will excite the curiosity of the practical man, who would ex-
pect to be enabled to judge more satisfactorily of the probable dura-
bility of the supply, if he had some good information respecting the
erigin and history of the substance. Though our quotation must be
of some length, we expect our readers will be pleased to see the por-
don of Mr. Lesquereux’s paper which relates to the origin of petro-
leum :—

“ Does Petroleum Originate from the Decomposition of Murine Plunts?—Con-
<dering the question of the origin of our deposits of petroleum, some geologists
vave expressed the opinion that they might be duo to the decomposition of
matine plants, as coal is the result of the decomposition of a terrestrial vegeta-
ton. This conclusion is but natural, for there exists an evident correlation
between the formation of both kinds of deposits of bitumen. But this relation
ssmnot be, or at least has not yet been, established by direct proofs or experi-
Gents, and that is probably the cause why the snbject has not been studied
more in detail.

“ Fecundity of the Marine Vegetation at the Paleozoic Ages~—~There is no
doubt that the marine vegetaiion of the Pal@ozoic ages can ko compared, for
wxuriance, and in some measure for its composition also, to the terrestrial
- Jegetation of the coal epoch. From the Upper Devonian down to the Lower

Sijurian, some sirata of shales are not only covered, but indeed filled, sometimes
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for hundreds of feet in thickness, with fossilized forms of Hydrophytes, These
evidences of a primordial vegetable world are far more numerous than the
remains of land plants in the shales of the Coal Measures. Nevertheless, they
appear to belong to plants of a soft tissue, mere cellular, probably mostly
unicellular vegetables, the debris of which had not by much the same chances of
fossilization,

“The superabundance of vegetation testified by fossil remains in Palaeozoic
ages is in accordance with one of nature’s most evident laws, The amount of
carbonic acid gas is acknowledged to have been, at the Paleozoic times, for
greater in the atmosphere, and also in the water of the seas, than it is now
The prodigious luxuriance of the vegetation of the coal period is rightly ascribed
to this fact. It cannot be supposed ihat in the sea the vegetation, which is
there also the intermediate agent between animal life and unorganized bodies,
gaseous or mineral, should have been in a diminutive state when its action was
the most in demand, like its development, for the purification of the water and
the transformation of the superfidous carbonic acid gas into organism ang

oxygen.

# We have no proofs from fossil remains that the Hydrophytes of old attained
a very large size. The largest circular fronds of Fucoides Cauda-galli shov 2
diameter of about one foot; the greatest length of the branching Fucoides in
the Chemung is from two to three feet. But we cannot judge all the vegetabls
representatives of an epoch from a few fossilized specimens. These may have
belonged to a species of & more compact organization, or to some kind of Cor-
allines, which had their surface covered with & hard crust of lime, while other
groups of a soft, mere cellular tissue, which had representatives of large size,
have been totally decomposed and destroyed. There is no need however of
this hypothesis, on the size of the Paleozoic Algw, to argue by comparison on
the fecundity of the marine vegetation of old. Small species of Hydrophytes,
in our time, afford sufficient analogies. The great bank of Sargassum, which
extends between the 20th and 46th parallel of latitude, covers, according to
Humboldt’s computeation, a space of more than 260,000 square miles. In places
this floating bank is so thick as to arrest the progress of vessels, and it appears
at present to be of the same extent and to occupy the same place as when it
was first noticed by navigators. What can we then infer to have been the
result of & vegetation whose force was at least double of what it is now, and
which has written its history in whole strata of great thickness?

“.Analogy of Life and Functions in botk the Terrestrial and the Marine Vegeto-
ble World.—It cannot be presumed that this whole vegetable world of Palmozoic
seas has left nothing after it but useless petrifiel remains. In the march and
development of nature’s productions, nothing of the materials employed is ever
lost. The smallest atom of matter is preserved in some way, if not constantly
remodelled. Thus we find tlie koy of a new life, of a new creation, in the
remains of a destroyed one. Thus, some leaves, preserved by fossilization, in
the shales of the Coal Measures, open to our view not only the wholo world of
an ancient vegetation, but its predestinated result, coal deposits, slowly laid up
by its agency. Thus also the remains of marine plants, in the shales of the
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Devonian point out, T think, not only the fecandity of an ancient marine
vegetation, but its resultin the contemporaneons depogits of petroleum. Indeed,
both kinds of vegetation have great anatogy of life, if not of organism. The
plants of the coal, by their structure, the form of their long pointed leaves or
indefinitely divided fronds, were shaped for the absorption and the transfor-
mation {rom the atmosphere of the greatest amount of carbonic acid gas into
woody tissue. The Chlorosperms of the Paliozoic times, with their simple
bladdery conformation and their green color, were undoubtedly prepared to
perform in the water the same functions as the coal plants performaed in the
atmosphere.  As the result of terrestrial vegetation has been. first woody
tissue, and then, by its decomposition, coal, so the result of marine vegetation
hag been, first cellular tissue, filled with a kind of liquid carbon, and as the
carbon is unalterable, the decomposition of the plant has left it freec as fluid
bitumen or petroleum.

“ What Chemistry Indicates on the Subject.—We cannot follow, in our day, by
means of the accumulated remains of Hydrophytes, the slow process of carboni-
ation, and compare its resnlts at different stages of its development, as we can
by help of the remains of land plants, in the furmation of peat bogs, lignites,
&e.  This only has been observed: W hen marine vegetables are thrown upon
bogs and mixed with tertestrial plants as compound of the peat, they do not
leave any trace of organizin or primitive forin, and the peaty matter, then of
deeper black color, is a softer, n. ‘re homogeneous compound, richer in bitumen.
When, detached by storns or tiaes, Alg arc heaped iu great masses on sandy
shores, they prowpily decompose, passing first to a black, soft paste, and then
to a giutinous fluid of the same color, which exhales a strong disagreeable
odor, and penctrates the sand. Chemstry has not nnalyzed these matters
resulting from the decomposition of Hydrophytes, nor even species of marine
Alge ;* and therefore it is not proved that there exists a direct relaticn between
themm and petrolenm. Chemistry demonstrates, however, that petroleum and
coal are both compounds of the same elements; and the former matter being
proved of vegetable origin, the second is neccessarily, by inductien, referred to
thesame §  And as some substances, like iodine, which was formerly procured
from marine plants only, arc now more abundantly obtained from petroleum,
chemical analyses, I think, confirm in that way the relation between petroleum
and Hydrophytes.

“Though chemistry is not direcily interested in it, it is but right to refer here
to a peculiar fact which bears upon the subject. The Algz, especially the
group of the Cuaulerpe, feed sowe of the animals of the scas, remarkable for the

? bro.. Liebig, to whom I wrote a resumé of my opinion on the subject, with the request
that he would point out to me the result of chemical analysis of marine plants, if there were
any, either insupport or discredit of my ideas, kindly answered: * That there were unhap-
pily no analyses of species of Pucus, or of other Hydrophytes, which could be used as
sffording support to my views. But that my arguments, based on exact researches, were so
conclusive, that for himself, at Jeast, they bad removed any doubt of the truth of the theory.

t See, on this subject, a very remarkable and most instructive paper, by Sterry Hunt, in
e American Journal of Science and Arts (2), pp. 156 to 171.
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size and the prodigious fatness of their bodies. The green fat of the turtles,
says Harvey,} so much prized by aldermanic palates, may possibly be colored
by the unctuous green juice of the Caulerpa, on which they browse. The same
eould be said of the color of the Devonian petroleum, which is exactly that of
the Chlorosperm Hydrophytes. It is not positively ascertained, I believe, if
whales and other marine mammifers of this kind, whose bodies are large reser-
voirs of oily matter. are true Alge-feeders; but when killed, the stomachs of
these animals arve always found mostly filled with marine weeds.

“ Geological and Geograplucal Distribution of Petroleum Deposits and Fucoida!
Remains.—A last argument, no less conclusive on the subject, is taken from the
geological and also from the geographical relation between deposits of petro-
leun: :d Fucoidal remains.

Qil-bearing strata are seen in the Coal Measures mostly inferior to the hiy
bed of coal No. 1, which is often a cannel coal; and sometimes also, but rarely,
at a higher borizon, as, for example, below coal No. 3, and also coal No. 12,
generally in more or less evident connection with cannel coal. This has pro-
bably led to the opinion, still admitted by some geologists, that all the deposits
of petrolenm owe their origin to & slow decomposition of coal, under some
peculiar influences. As there has not heretofore been observed any indications
that remains of marine plants might have existed at some places mixed with the
aerial plants of the bogs of the coal epoch, it was not easy to account for such a
phenomenon as that of the formation of coal and petroleum at the same horizon
and under the same circumstances. Fut this curious fact, I think, is explicable
now. When the ccmbustible matter has been formed, especially from the
remains of aerial plants, whose tissue was mostly vascular, or vascular and
cellular, like that of the Lepidodendron, Sigillaria, ferns, etc., it becomes by
mineralization a hard coal, wiih thin layers or distinct laminas, sometimes
shining, sometimes mixed with opaque layers and flakes of charcoal, and giviug
by combustion, a proportion of ashes according to the nature of the wood,
When it has been forined merely by floating fresh-water vegetables, like Stig-
maria and its leaves, the compound, originally half fluid and more easily decom-
posed, becomes, by the slow process of combustion, compact, homogeneous,
without apparent layers, tending to mere bitumen, thus forming the different
varieties of cannel coal. Now, I believe that when this floating vegetation ha3
been more or less densely intermixed with marine plants, and perhaps also
influenced by marine water, the almost total absence of woody fibres has
casually prevented the bedding of the material, and so, by slow maceration}
part of it bas been transformed into fluid bitumen. It is prebably for this
reason that we see, sometimes, as at Breckenridge, in Kentucky, a bed of cannel
coal so nearly decomposed into petroleum that it can scarcely be used as coal,
and at a Jower level, even in close preximity, and where every trace of coal has
disappeared, inferior strate of sandstone, strongly impregnated with petroleum.

‘In descending from the base of the Coal Measures into the Devonian, we
find deposite of oil nearly in the whole thickness of this formation, with the
exception of the old red sandstone, equivalent of the Ponent and part of the
Vespertine of Pernsylvania, All the plants of thig {ormation, and they are
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numerous enough, belong to swamp or land plants, and no trace of petroleum
has been secen in these measures. But down from this red sandstone, the
Chemung is full of remaing of Fucoides, and where they are found all the sand-
stone strata of this formation are more or less tmpregnated with oil.

# Still lower the black shales of the Hamilton groap are so much charged
with bitumen that they have often been considered as the true source of the
Devonian petroleum. There the remains are nearly, almost totally, obliterated.
A few teeth of fishes and small shells, very rarely large trunks of Lepidodendron,
nothing more, at least in those extensive deposits, generally of great thickness,
which border our Western coal basins. The color of these shales, and the
bitumen which they contain, indicate a formation nnder water, under the influ-
ence of a powerful vegetation; and a marine vegetation, without doubt; else,
pesides the well-preserved trunks of Lepidodendron, which have probably been
brought floating, we should find there other remains of aerial plants. At
Worthington, in Ohio, where T have spent much time in searching for fossil
remaing in these black shaleg, I have seen them often covered with round spots
of coaly matter, varying in diameter from half an inch to one foot, showing no
trace of organism, and resembling some kind of round, hard Ulvace:, like those
which are seen in great quantity attached to the muddy shores in shallow
water.

# Descending further down in the JL.ower Devonian and Upper Silurian, we
gee there algo the rorks saturated with petroleum, and generally marked by an
abundance of Fucoidal remains. [t is probab'v from the rocks of the Upper
Silurian that Prof. Brogniart obtained his Fucc 23 from Canada. In Ohio and
other Western States, where the Upper Silurian limestone is barren of remaing,
it does not show any deposits of petroleum. In Canada the same rocks have
hoth Fucoides and fluid bitumen Prof. Lesley. after an examination of the
(ast end of Canada, Gaspé, wrote me (5th January, 1866): ¢ All sorts of marine
vegetation of Upper Silurian and Devonian ages seem there in great abundance,
and petrolenm everywhere in the Devonian, and oozing from the lower Helder-
herg limestone formation.

“Still deeper the Lower Silurian has small deposits of bitumen in cavities of
limestone, even when every trace of organism has disappeared. This fact agaix
is, I think, another indication of the relation of petroleum to a marire vegeta-
top. Foritis well understood that vegetable life bas ruled the seas in its
minute representatives, Diatomace®, Desmidiacew, long before animal life could
te supplied or sustained by il. These diminutive and primitive oil reservoirs
are attributable to the concentration and decomposition of a local surplus of
that primordial vegetation.

“The geographical distribution of petroleum and that of the remains of
marine Algee present the same remarkable coincidence, At Oil Creek, Slippery
Rock Creek, in the Chemung of Virginia, Ohio, Kentucky, everywhere indeed
where oil has been seen. either in cavities or saturating the rocks, and where
‘be strata were open to view, a remarkable amouat of Fucoidal remains has
been observed. This cannot be & mere casual coincidence.

“The discussion presented in the last part of this paper may then be closed

Vor. XI. N
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by this assertion: That though the theory of the origin of petroleum from
marine vegetables is not yet supported by direct experiments and conclusive
proofs, the reasons in favor of it are weighty enough to merit dve consideration.
The more 3o, that if recognized as true, the theory presents an important
chapter of the history of petroleum, and may prove of great value in its appli.
cation.”

‘We pass next to some productions of Dr. W. Lauder Lindsay, from
the proceedings of the Royal Seciety of Edinburgh, the Edinburgh
New Philosophical Journal, and other sources. We cau only name s
paper on the Tertiary coals of New Zealand ; but we cannot name it
without praise asa concise, yet full, clear, and well arranged summary
of information on its subject. Of more general interest and in more
immediate relation with our condition, as a great Colonial Govern.
ment, is the essay entitled “ The place and power of Natural History
in Colonization, with special reference to Otago (New Zealand),”
which is an excellent exposition of the practical value of the severa]
branches of Natural Science in a newly settled country; the evils that
may arise from iguorance, and the agencies by which knowledge may
be collected and diffused; which, therefore, should be put in operation
by a wise government ; not because such knowledge is in itself inte.
resting, ennobling, and deserving of cultivation, but on account of the
practical benefits having a direct money value, which it eonfers on a
community. Our statesmen would do well to consider such views,
and an intelligent public ought not to disregard them. We have,
perhaps, advanced beyond the need of some of the suggestions offered;
but there are others well deserving of consideration ; as, for example,
the public importance of a botanic garden : and that not merely as
useful aid in College botanical instruction, but with a view to the iw.-
provement of suciety at large, and the diffusion of much important
practical knowledge.

Dr. W. Lauder Lindsay is emiunently a practical naturalist a3
well as a man of real science. Among the subjects which he has
ably treated, we find “The Dyeing Properties of Lichens:"
‘“Economical Applications of British Lichens;” ¢ Substitutes for
Paper Material 3 ¢ Botauy, in its Applications to Common Life ;"
and (which we wish could meet with due attention here), Ilustrations
of the Value “ Of a Knowledge of Vegetable Histology to the Medi-
cal Student and Practitioner.” One of these subjects, which is of
very great public interest, forms the subject of a popular lecture de-
livered with great success at Perth, and elsewhere, the syllabus of
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which is so suggestive and instructive that we have no hesitation in
copying ~ entire in this place, notwithstanding that it is not very re-
cent. We refer to the lecture on the ““Substitutes for Paper Mate-
rial.” We wonder how it happened that, in naming the families of
plants which may be tried with most promise for paper material, the
Asclepias family escaped Dr. Lindsay’s natice ; perhaps the list would
have been most conveniently given in a botanical arrangement, but
the syllabus gives an excellent idea of the matter, and is full of in-
struction :—

Part L—1. Nature of present Paper Materiul. Linen and cotion rags,
bempen ropes and canvas;—that is, debris of fabries made of tlax, hemp, and
¢eotion; re-use of old or waste paper: English Patent.—2. Scarcity and high
price of present Paper Material~—Causes: 1. Increased demand for—a. Packing
Papers ; rapid extension of British commerce~b. Writing Papers; postal re-
forms and extension.—~c. Printing Papers; progress of the cheap press and
popular literature ; abolition of newspaper stamp duty ; rise of colonial litera-
wre. (One Victoria paper circulates 12,060 copies daily.) Rise and progress
of Paper Maché mannfacture. Prospective abolition of paper duty; paper duty
arrests development of paper trade; effect of abolition of the tax in creating
nereased demand. Increase on paper made in 1853, over that made in 1852, in
Britain, was 23 millions 1bs; consumption in 1855 was double that in 1845;
agerage annual increased demand is 10 per cent ; price of Lest rags has risen
from 265. to 34s., and that of other qualities in proportion.

2. Diminished supply of rags, &c., in cousequence of—a. American competi-
tion in continental markets: no paper duty in America ; three times as much
paper used in America as in Britain.—b. Continental nations printing more
tooks and newspapers, and requiring home produce.—c. Use of cetton and flax-
waste, &¢., for Railway purposes.

5. Necessily for providiug substilutes jor present Paper Material.—Limitation
of supply of crude material the great obstacle to reduction of price of paper.
inducements 10 discovery of cheap, abundant, and good substitutes: * T¥mes”
prize of £1000.—Experiments and Patents in Scotland, England, Ireland, France,
Sermany, the United States, West and East Indies, &c.—Schaffer's “Sammtliche
Papier-Versuche,” 1772, —Hering's “ Paper and Paper making,—ancient and
iwodern,” 1855.—Impetus given to study of economic applications of vegetable
‘bre by establishment of—a. Permanent Museums of Economic Botany, or of
weal or national Industry.—b. Temporary Exhibitions of local, national, or
uriversal industry.

4. Essentiuls of u good Paper Material : must consisl of woody fibre; characler
of latter ; «“ bast tissue.”-—u, Cheapness.—b. Abundance and readiness of supply.
—~c, Ease of preparation ; littie loss in process of conversion.—d. Facility of
Leing bleached.

5. Acceesory advantages in Manufacture of a cheap and good paper.—-a. Im-
.toved machinery for separating and pulping fibre.—&. Improved processes for
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bleaching.—c. Economical applications of refuse, e.g., 83 manure. Non-atten-
tion to these essentials or accessories the general cause of failure in experiment .
cost and difficulty of pulping and bleaching chief obstacles to use of abundant
and cheap fibres.

6. Abundance of fibre-producing plants throughout the world—a. Home re-
sources.~ Present non-utilisation of properties and products of common weeds.
—b. Our colonies as new ficlds of produce and export. “ West Iudia Hemp and
Geuneral Fibre Company ";, ¢ Guiana Textile Agsociation ”; resources of Indig,
Australia, New Zealand, Canada, Brazil, &c.

Parr IL—ILLUSTRATIONS OF PLANTS VIELDING FIBRE SCUITABLE FOR Parpr
magiNe.—1. Frowerie Praxts. (Phanerogamia.)—1. Flax Family.—Flay .
Jint; tow: flax cotton; Jackson’s flax paper.—Cultivation of flax in Scotland
and Ireland; Irish Flax Co.—Proposed cultivation in India: memoriai of
Chamber of Commerce, Dundee.

2. Nettle Family.—a. Common hewp; Russia and Poland as chief fields &
export; proposed cultivation in our colonies.—b. Indian bemp—c. Commor
nettle; nettle” muslin in Ireland; use of fibre in Holland and Germany—
J. Common hop; hop-bine—e, China grass fibre.—/. Neilgherry netile of
India.

3. Mullow Fumily.—a. Cotton: scaicity iz America; propczed cultivation i
India, Africa, &c.—b. Garden hollyhock ; patents of Mr. Niven of Keir Garcens,
Stirling,—c. Marsh Mallow of Jamaice.—d. Common Mallow; tree Mallow.—
e. “ Cuba bast” of gardeners.

4. Grass Family—a. Straw of oat, wheat, and other cereals. Siraw prinung
and wrapping papers : straw note paper; disadvantages of straw paper
Coupier's and Mellier's patent; Drayton’s patent.—b. Twitch or couch grass,
Jeyes' patent.—c. Mat grass; cord grass; mountain melic grass: rye grass or
darnel; oat-like grass; cock's foot grass; canary grass: crested dog's ta
grass; sea reed, marram, or matweed.—d. Common hay; Antisell's patent.—
e. “Esparte” of Spain.—f. Bamboo.—g. Sugar-cane ; ‘‘megass” or “ spent
cane;” “cane trash."—#A, Chinese rugar cane.—i. Maize or Indian corn—
k. Rice straw ; China.—I. Tussac grass of Falklana Islands.

5. Lime Tree Family.—a. Common lime or linden tree: * Russian bas:i'—
b. Basswood of United States and Canada —c. Jute; Gunny or rice bags ¢f
India; Swmith and Holdsworths patent.

6. Thisile Family—a. Common thistie; cotton thistle; Lord Berriedale's
patent; thistle paper in France.—b. Burdock ; coltsfoot; Irish patent.—c. Cud-
weed, or “everlasting fiower,” of United States and Canada; Andres’ patent.
—d. Common Mugwort.—e, Sunflower ; experiments at Erith.—f. Jerusaen
artichoke.—g. Ragweed, or groundsel.

7. Pea and Bean Family.~—a. Common field pea and bean; stalk or straw
“ pea shellg ;” everlasting pea—b. Common broom; Niven's patent.—¢. Com-
won field clover.—d. Liquorice root of Pontefract.

8. Plantain or Banana Family.~a. Common plantain~b» Common hanans,
of West and East Indies.—c. Manilla hemp : West Indies and United States
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9. Mezereon Family.—a. Nepal paper plant.—b, Lace bark.—c. Leather-wo .
of North America. .

10. Fir Family—a. Scotch fir: cones; leaves; pine-wool of Germany ; M,
Penewitz’s patent; shavings and saw dust; Roth's wood paper ; Hartmann and
Schlesinger’s wood pulp.—d. Norway spruce fir; Gross’ patent.—c. Red Cedar
of America,—d. Larch,

11. Oak Family.—Wood of oak; beech; Spanish -chestnut ; shavings and
saw dust; “ spent tan;” Horton's patent; M, Vivien's leaf paper.

12. Willow Family~a. Common willow or osier; catkins; bark ; wood ;
Burch'’s patent—b. Aspen and black poplar ; shavings and saw dust.

18. Goosefoot Family.—a. Red and white beet-root; Collyer's patent; use of
fibre in France.—~b. Mangold wurzel ; Irish putent. 7

4. Calbbage Family—a. Cabbage and its congeners,—broccoli, caalifiower,
&c.; “kail-runts”—b. Swedish and Aberdeen Turnip; Irish patent—e Mus-

tard; Jeyes' patent.—d. Horse radish ; water.cress.

15. Sedge Family—a. Papyrus, or bulrush of the Nile——b. Clubrush—c.
-‘Common Galingale.—d. Cotton grass.

16. Heather Family—a. Common ling; peat in Italy and Germany; Lalle-
mand’s and Clarke’s Patent.

17. Potato Family~—Common Potato; “shaws” or stalks; rind and pulp;
potato disease no material objection to use of fibre in paper making.

18. Vine Family.-—~Common grape vine ; tendrils; “ vine blight” no material
-objection 10 use of fibre'in paper making.

19. Iris or Cornflag Family.—Common yellow water Iris or cornflag ; Irish

atent.

! 20. Rose Family.—a. Common hawthorn or May.—b. Common bramble.

21. Crowfoot ¥amily.—Common traveller's joy.

22. Gucumber Farily.—Common bryony.

23. Bulrush Family.—Common bulrush or reed mace.

11, Frowearxss Prants —(Cryptogamia.)—Consisting, as they do, wholly, or
in greal measure, of cellular ‘tissue, may be practically disregarded as fibre-
roducers.

1. Fern Family—Common Bracken Fern; Captaia Brown's Patent.

2. Horse-tail Family—Dutch rush ; common ditch horse tail.

3. Moss Family.—Bog Moss, &c.

4. Lichen Family.—Beard Moss, &c.

5. Beaweed Family—* Water Flannel”

The above classification is merely ono of convenience, and' not botanically
sccurate.

The fibre of many of the plants above enumerated is equally suitable for the
purposes of the rope spinner, and cloth weaver.

The Lecture will be illustrated by Specimens of—1. Papers made from the fibre
of & variety of plante,—British and Foreign.—2. The crude fibies separated from
1k said plants, and suitable for the purposes of the paper maker, rope spinner,
or cloth weaver—3, The plants which either yield fibres as above, or which
might—under appropriate manipulation—be made to do so.

Vor. XI. - o
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THE REV. GEORGE CLARK IRVING, M.A.

‘We have to record the recent death, under peculiarly sudden and painful cir-
cumstances, of an old and highly estecmed member of the Canadian Institute.
The Rev. George Clark Irving, M.A., a distinguished graduate of the Univer-
gity of Cambridge, was selected to fill the Chair of Mathematics and Natural
Philosophy, on the establishment of Trinity College, Toronto ; and, at an early
period after his arrival in the province, he began to take an active interest in
the affaira of the Canadian Institute, For years he was a member of its coun-
cil, and one of the editing committee of this journal. By his affability and
courtesy he won the good-will of all with whom he was thus brought in con-
tact; and, at a period when such questions as the abolition of Clergy Reserves,
and the rights and privileges properly assignable to Provincial and Denomina-
tional Colleges, tended to intensify the bitterness of political and sectarian jea-
lousies, and to impede cordial co-operation even within the peaceful arena of
literary and scientific research, Professor Irving stood aloof from all narrow-
minded display of party-spirit, and was esteemed no less for his conciliatory
and courteous frankness in his intercourse with men of all parties, than for the
firmness with which he maintained his own opinions on every fitting occasion.
In 1867, Professor Irving resigned his Chair in Trinity College, and returned to
England ; but, after a comparatively brief interval, the high estimation in whicl.
he was held by the Council of the College was evinced by his being invited by
that body to resume the duties of the professorsaip, along with others of a still
more onerous and responsible nature, connected with the oversight of the resi-
dent students,

The return of Professor Irving to Toronto was welcomed by many friends,
.and by none more so than by bis old colleagues in the Canadian Institute; but
.his active connection with the Educational and Literary Institutions of Toronto
-was speedily terminated by his p.omotion to the Principalship of the Collegiate
School of Bishop's College, Lennoxville, rendered vacant by the election of his
predecessor to the Ses of Quebec. In his new sphere, Mr. Irving’s pleasing
.manners, and high acquirements, added to the reputation of the College; and
its last session terminated amid the most gratifying evidences of the success of
the department under his charge.

Be had accepted the invitation of Bishop Williams to spend part of the long
vacation with him, at Riviere du Loup; and, while still his guest, was drowned
while bathing there, on the 15th of August last. The painful circumstances
attending this melancholy event were intensified by the presence of Mrs. Irving,
who witnessed the fatal occurrence, and vainly exerted herself to save her hus-
band’s life. Chief Justice Meredith, Mr. Brydges, and others, then resident at
Riviere du Loup, hastened to the spot on learning the painful news, and every
means was resorted to with the view of restoring arimation, but in vain. Nr.
Irving was in ill health, and is supposed to have been seized with a fit while i
the water. As ho was no swimmer, he was quite within his depth; and, but
for some sudden, disabling cause, he could readily have reached the shore. He
was only in his 38th year, and was fondly believed to have many happy snd
useful years befors him, when thus suddenly cut off in the prime of life, amid
the affectionato regrets of & numerous circle of pupils and friends.
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