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REMARKS ON PROFESSOR BOOLE'S MATHEMATICAL
THEORY OF THE LAWS OF THOUGHT.

BY GEORGE PAXTON YOUNG, M. A,
INSPECTOR OF GRAMMAR SCHOOLS FOR TPPER CANADA.

In a recent issue we announced the death of Professor George
Boole, of Queen’s College, Cork, a man of varied and profound ac-
quirements, and of singular originality of mind. The work on which
his fame will mainly rest is undoubtedly his “Iuvestigation of the
Laws of Thought, on which are founded the Mathematical Theories
of Legic and Probabilities.”” 'We have long purposed to call atten-
tion to this remarkable production, though various circumstances
have hitherto prevented us from doing so. The present seems a
suitable occasion for testifying our admiration of the genius of the
deceased philosopher, and, at the same time, endeavouring to give a
brief account, inadequate es it must necessarily be, of what may be
termed his Mathematico-logical speculations.

The primary, though not the exclusive, design of the «Investiga-
tion,” is to express in the symbolical language of a Calculus, the
fundamental Laws of Thought, and upon this foundation to establish
the science of Logic and construct its method.

The elementary symt ols of Professor Boole’s Calculus are of three
kinds: 1st. Literal symbols, as #, g, &e., represecting the objects of

our conceptions; 2nd. Signs of operatlon, a8 +, —, X; and 3rd,
Vor. X.
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the sign of identity, =. The sign + is used to express the mental
operation by which parts (of extensive quantity) are collected into a
whole. Tor instance, if x represent animals, and y vegetables, x + y
will represent the class made up of animals and vegetables together.
On the other hand, the sign — is used to express the mental operatio::
of separating a whole (of extensive quantity) into its parts. Thv=

« representing kuman beings, and y representing negroes,  — y will
represent all human beings except negroes. "With regard to the sign
X,z X yorzy(asit may be written) is used to denote those ob-
jects which belong at once to the class « and to the class y; just as,
in common language, the expression: dark waters denotes those objects
which are at once dark and waters. Hence we obtain a method of
representing a concept taken particularly. For, if 2 denote men,
then, since some men may be viewed as those who besides belonging
to the class a belong also to some other class », some men will be
denoted by v . In general,

DX == S0ME L+ oevvrevevrnrerrressrrnnnnn(1)

t can easily be shown, that, as in Algebra, so in the logical sys-
tem which we are describing, the literal symbols, , y, &c., are com-
mutative ; that is,

TY =YX cciviirnnneniisnnnnnrennnnennan (2)
and that they are also dlstrxbutlve that is,

ety =zt 27 iiiennennn.(8)

Another relation between Algebra and the Logical System under
consideration is, that, in the latter as well as in the former, a literal
symbol may be transposed from one side of an equation to the other
by changing the sign of operation, + or —. But there is an im-
portant relation which subsists in the science of Thought, and not
generally in Algebra, namely,

e OO ORRONY (- )|

That this is true in the Logical system, is plain; for x%, which is
another form of « &, denotes (by definition) those things which belong
at once to the class » and to the class #; that is, it denotes simply
those things which belong to the class #; and it is therefore identi-
cal with z. But though the equation (4) does not generally subsist
in Algebra, it subsists when 2 is unity or zero. If, therefore, we
take the science of Algebra with the limitatien that its unknown
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ausntities can receive no values distinet frem unily aad zoro, the
ana]oay between the two sciences will still be preserv ‘ed.

It is necessary to observe that unity and zero (1 and 0) are virtually
included by Professor Boole among his literal symbols. Of course
we can give 1 and O aLy meaning we please, provided the meaning
once imposed on them be rigidly adhered to. By 0, then, Professor
Boole understands Nothing—a class (if the expression may be per-
mitted) in which no object whatever is found. On the other hand,
by 1 be understands the universe of conceivable objects. Thus 1
and O are at two opposite poles ; the former including every thing in
its extension; the latter, nothing. The meaning which has been
affixed to 1 and O preserves, in ths Lingical system as in Algebra, the
equations,

1 Xz=uzx,

and,0 X = = 0; g

for, the meaning of the former is, that objects which are common to
the universe and to the clgss « are identical with those which con-
stitute the class = ; and the latter means, that there are no objects
which are common to a class in which nothmg is found and to a
class : both of which propositions are self-evident. From the
meaning affixed to 1, we see what the meaning of 1 — « must be,
In fact,  and 1 — « are logical contradictories, the latter denoting
all conceivable objects except those which belong to the former; so
that

I1—2 =10t Z...cccovernnininninnne. (6)
This value of the symbol 1 being admitted, we can, by the principles
of transposition and distribution [see (3)] reduce equation (4) to
the form,

(L —=2)=0veerverrirrirrinnrence. .. {7)
The law here expressed, which is termed the Law of Duality, plays
a most important part in the development of logical functions, and
in the elimination of symbols. In fact, it may be described as the
germ out of which Professor Boole’s whole system is made to unfold
itself.

Having shown how concepts, whether taken universally or parti-
cularly, are represented, and also how the contradictory of a concept
is represented, we bave next to notice the manmer of expressing
judgments. All judgments are regarded by our author as affirm-
ative ; the negation, in those which are commonly ¢dlled négative,
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being attached by him to the predicate. But an affirmative judg-
mient is nothiug else than an assertion, through immediate comparison,
of the identity of concepts. Suppose, therefore, that we are required
to express the judgment, ¢ Some stones are precious.” Let z denote
stones; and y, precious. The proposition means, that some stones
are identical with some precious things. Consequc-+'ly, its symbolieal
expression [see (1)] is,
vz = Y.

If the judgment to be represented had been,  Some stones are not
precious,” its expression would [see (6)] have been

ve =0 (1 —yg).
These examples in the meantime may suffice. More complicated
forms will present themselves afterwards.

‘With the few simple preliminary explanations which have been
given, and which were necessary to render /ntelligible some of the
criticisms presertly to be offered, we are now prepared to state the
view which our author takes of the scignce of Logic. Logic he re-
gards as the science of Inference; and the problem which it secks to
solve is this: Given certain relations among any number of concepts
(=, 7, #, &c.), it is required to find what inferences can be drawn regard.
ing any one of these or regarding a given function of any one of them.
A properly constructed science of Logic would require to solve this
problem adequately, and by a definite and invariable method. Now,
Professor Boole claims that the view which he presents of the prob-
lem which Logic has to solve, is both deeper and broader than that
commonly taken ; and he claims at the same time that he bas devised
an adequate method, different from all existing methods, for solving
this problem, and that his method is one of definite and invariable
application.

‘I'he objections brought against the logic of the schools, that it is
neither sufficiently deep nor sufficiently broad, will probably take
our readers by surprise. It is not difficult to understand how a
question might be raised as to the practical utility of the scholastic
logic ; but most persons who have examined the subject will he ready
to admit, both that the scholastic logic is well founded, and that,
when properly developed from its first prineiples, it forms a complete
and perfect system. In the opinion of our author, however, it is so
defective in its foundation, and so incomplete in its superstructure,
a8 not to be entitled to the name of a science. “To what final con-
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clusions,” he says, “are we then led respecting the nature and extent
of the scholastic Jogic? I think to the following: that it is not a
science, but a collection of scientific truths, too incomplete to form
a system of themselves, and not sufficiently fundamental tu serve as
the foundation upon which a perfect system may rest.”

In order that it may be understood in what sense it is held that
the foundation of the scholastic logic is defective, we make two other
quotations. “That which may be rcgarded as essential in the spirit
and procedure of the Aristotelian, and of all cognate systems of
logie, is the attempted classification of the allowable forms of infer-
ence, and the distinet reference of those forms, collectively or indi-
vidually, to some general principle of an axiomatic nature, such as
the Dictum of Aristotle.”” Again: ¢ Aristotie’s Dictum de omni
et nullo is a self-evident principle, but it is not found among those
ultimate laws of the reasoning faculty to which all other laws, how-
ever plain and self-evident, admit of being traced, and from which
they may in strictest order of scientific evolution be deduced. For
though of every science the fundamental truths are usually the most
simple of apprehension, yet is not that simplicity the criterion by
which their title to be regarded as fundamental must be judged.
This must be sought for in the nature and extent of the structure
which they are capable of supporting. Taking this view, Leibnitz
appears to me to bave judged correctly when he assigned to the
prineiple of contradiction a fundamental place in logic; for we have
seen the consequences of that law of thought of which it is the
axiomatic expression.” The sum of what is contained in these pas-
sages, in so far as they bear on the point before us, is, 1st, That the
foundation of the Aristotelian, and of all cognate systems of logic, is
some such canon as the Dictum ; 2nd, That that canon, and other
maxims of a like description, though self-evident, are not deep
enough to serve as a basis for a science of logic in which all the
forms of thought are to be exhibited ; and, 3rd, That the « , prin-
ciple sufficiently fundamental to form the basis of a complete science
of logic is the prineciple of contradiction. Now what is the real
state of the case ?  Nothing is more certain than that the Dictum
was not considered by Aristotle as either the exclusive or the ulti-
mate foundation of his logical system. Not the exclusive foundation ;
for, as a matter of fact, many of the forms of thought embraced in
the Aristotelian logic receive no direct warrant from the Dictu,
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but can be derived from it only by the aid of the principle of contra-
diction. Not the ultimate foundatioa ; for what is the Dictum, but
a particular ease of a more comprehensive, and (in this sense) more
fundamental, law?  Aristotle saw this, and has expressed it as clearly
as any man that ever lived, “ It is manifest,” he says,  that no one
can conceive to himself that the same thiug ean at once be and not
be, for thus he would hold repugnant opinions, and subvert the
reality of truth. "Wherefore, all who attempt to demonstrate, reduce
everything to this as the ultimate doctrine; for this is by nature
the principle of all other axioms.”

Professor Boole’s acceptance of the Leibnitzian maxim (though it
was much older than Leibnitz) that the true foundation of the sci-
ence of logic is the principle of contradiction, has the appearance of
being at variance with some extraordinary statements which he else-
where makes, to the effect that the principle of contradiction is a
consequence of the law of duality. We may remind our readers
that the law of duality [see (4) and (7)]is substantially the prin-
ciple out of which all the details of Professor Boole’s own doctrine
are evolved. Now, under the influence of what was, perhaps, not
an unnatural desire to vindicate for his system a peeuliar depth of
foundation, Professor Boole has been betrayed iuto observations by
which bis fame as a philosophic thinker must be seriously affected.
For instance: “that axiom of metaphvsicians which is termed tue
prineiple of contradiction, and which affirms that it is impussible for
any being to possess a quality and at the same time not to posscas it,
is a consequence of the fundamental law of thought, whose expres-
gion is #2 = 2. And again: “the above interpretation has been
introduced, not on account of its immediate value in the present
gystem, but as an illustration of a significant fact in the philosopby
of the intellectual powers, viz., that what has commonly been re-
garded as the fundamental axiom of metaphysics is but the conse-
quence of a law of thought, mathematical in its form.” In thus
speaking of the principle of contradiction as a consequence of the
law of duality, Professor Boole seems to take away the fundamental
character of the principle of contradiction ; for, if that prineiple be,
in the proper sense of the term, a consequence of something else, it
cannot be itself truly fundamental. Yet, as we have seen, Professor
Boole admits that it is the real and deepest foundation of the science
of logic. 'What, then, does he mean? On the one hand, he cer-
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tainly does not intend to deny that the principle of contradiction is
self-evident.  On the other band, it is plain that he does hold that
the principle of contradiction can be deduced from the law of duality.
But (we ask) how? Can the principle of contradiction be deduced
from the law of duality, without our assuming the principle of con-
tradiction itself as the basis of the deduvction? ‘Ihis would be
absurd ; for a conclurion can be established in no other way than by
pointing out that the supposition of its being false involves a contra-
diction. In the particular case before us, the equation z (1 — 2) =0,
which is that expression of the law of duality in which the principle
of contradiction is regarded as being brought to light, is only reached
by a process of’ reasoning, every step of which takes the principle of
contradiction for granted. The ouly interpretation, therefore, which
Professor Boole’s words can bear, unless we give them a meaning
palpably absurd, is, that a formula, which we are enabled to state by
assuming the law of contradiction, contains a symbolic representa-
tion of that law. This hardly seems to us a very significunt fact in
the philosophy of the intellectual powers. If indeed the formula in
question could be shown to rep::sent some law of thought of wider
application than the law of contradiction, that would be a very sig-
nificant fact. But such is not the case. The equation z(1 — 2) =0
is just the law of contradiction symbolically expressed : neither more
nor less.

The Aristotelian logic is charged with being incomplete, as well zs
with being not sufliciently fundamental. By this our author does
not mean that Aristotle and his followers have casually omitted some
forms of thought which their system ought to have embraced: had
they done so; the fault would have been chargeable—not upon the
system, but upon its expounders; but he means, that, from the very
naturs of the system, there is an indefinite variety of problems
belonging to the science of inference, which their system is incapable
of solving, or for the solution of which at all events it furnishes no
definite and certain method.

It will be observed that there are %wo questions here, which, as
radically distinet from one another, require to be considered sepa-
rately: the one being, whether the Aristotelian logic is capable of
solving all the problems belonging to the science of inference; and
the other, whether it furnishes a definite and certain method for the
solution of these,



168 PROFESSOR BOOLE'S MATHEMATICAL THEORY

The former of these questions may, with perfect confidence, be
answered in the affirmative. It admits of absolute demonstration, that
there is no chain of valid inference which the ordinary logie is incompe-
tent to express, or, in other words, which is not reducible to conversion
or syllogism. Some logicians have been of opinion that conversion
is nothing else than syllogism at bottom; but, for what we have at
present in view, i5 is unnecessary to discuss this question. Suffice
it to say, that, whether conversion and syllogism be substantially
identical or not, all immediate inference is of the nature of conver-
sion, and all mediate inference (or reasoning proper) of the nature of
syllogism. Does Professor Boole deny this? Formally, and in plain
terms. “ Possibly,” he writes, “it may here be said that the logic
of Aristotle, in its rules of syllogism and conversion, sets forth the
elementary processes of which all reasoning consists, and that beyond
these there is neither scope nor occasion for a general method. I
have no desire to point out the defects of the common logic, nor do I
wish to refer to it any further than is necessary, in order to place in
its true light the nature of the present treatise. "With this end alone
in view, I would remark: 1st. That syllogism, conversi ~ &e., are
not the ultimate processes of logic. 1t will be shown in th.s treatise
that they are founded upon, and are resolvable into, ulterior and
more simple processes which constitute the real elements of method
in logic. Nor is it true that all inference is reducible to the partie-
ular forms of syllogism and conversion. 2nd. If all inference were
reducible to these processes alone (and it has been maintained that
it i3 reducible to syllogism alone), there would still exist, &e.” In
illustration of the statement, that some inference is nut reducible to
the forms of syllogism and conversion, Professor Boole examines the
case of conversion, and arvives at the result that *conversion is a
particular application of a much more general process in logie, of
which,” he adds, “many exampies have been given in this work.”
In like manner he examines the case of syllogism ; and his conclusion
is as follows: « Xlere, then, we have the means of definitely resolv-
ing the question, whether syllogism is" indeed the fundamental type
of reasoning,—whether the study of its laws is co-extensive with the
study of deductive logic. For if it be so, some indication ot the fact
must be given in the system of equations upon the analysis of which
we have been engaged. No sign, however, appears that the discus-
sion of all systems of equations expressing propositions is involved in
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that of the particular system examiued in this chapter. And yet
writers on logic have been all but unanimous in their assertion, not
merely of the supremacy, but of the universal sufliciency of syllogis-
tic inference in deductive reasoning.” These statements, that con-
version and syllogism are branches of a much more general process,
have of course no meaning except on the supposition that the “much
more general process” is not reducible to conversion and syllogism.
If reducible to these, it would not be a more general process. Now
we take our stand firmly on the position, that a chain of valid reason-
ing, which cannot be broken into parts, every one of which shall be
an instance either of conversion or of syllogism, is not possible. We
are prepared to show this in the case of every one of the examples of
his “more general process” which Professor Boole gives in his work.
Nay, we go farther, and as was intimated above, hold it tc be abso-
lutely demonstrable, that, from the nature of the case, inference
cannot be of any otker description than conversion or syllogism.

To make this out, let it be remarked that the conclusion of an
argument exhibits a relation between two terms, say Y and . It
is an important assumption in Professor Boole’s doctrine, that a
proposition may exhibit a relation between many terms. This is not
exactly true. A proposition may involve a relation between a varlety
of terms implicitly ; but explicitly exhibits a relation only between
two. Take, for instance, the proposition—* Men who do not possess
courage and practise self-denial are not heroes.” Tere, on Professor
Boole’s method, a variety of concepts are supposed to be before the
mind, as, men, those who practise self-denial, those who possess courage,
and /eroes. But in reality, when we form the judgment expressed
in the proposition given, the separate concepts, men, those who prac-
tise self-denial, those who possess courage, are not before the mind;
but simply the two concepts, men whko do not possess courage and
practise self-denial, and heroes. 'What is a judgment but an act of
comparison ? And the comparison is essentially a comparison
of two concepts, each of which may no donbt involve in its expression
a plurality of concepts, but these necessarily bound together by the
comparing mind into a unity. Now, if the conclusion of an argu-
ment exhibits a relation between two terms A" and ¥, this conclusion
must be drawn (what other way is possible ?) either through an
immediate comparison of X and ¥ with one another, or by a mediate
eowparison of them through something eise. If it be drawn by an
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immediate comparison of X and ¥, then o concepts enter into the
argument except X and ¥, and the argument is reduced to couver-
sion. But if the conclusion be drawn mediately, it must be by the
comparison of X and ¥ with some third thing: not with a plurality
of other things, but with some single thing. Here we bave the mind
drawmg its inference in a syllogism. "What the various admissible
forms of conversion and syllogism may be, or whether these forms
have been correctly specified by particular eminent logicians, are
minor questic 13. The essential thing in a philosophieal respect is,
that the mind, in the inferences which it draws, does anfi can work
in no other moulds than those described. All this seems to us so
plain that we confess ourselves utterly puzzled to comprebend how
men of profound and original genius have been beguiled into an
assertion of the contrary.

Professor Boole himself, in summing up his assault on the Aristo-
telian Logie, comes very near admitting what we contend for. ¢ As
Sy Hogism,” he says, ‘i3 a species of elimination, the question before
us manifestly resolves itself into the two following ones: 1st.
Whether all elimnation is reducible to Syllogism ; 2nd. Whether
deductive reasoning cau, with propriety, be regarded as consisting
ouly of elimination. I believe, uvon careful examination, the true
answer to the former question to be, that it is always theoretically
possible so to resolve and combine propositions that elimination may
subsequently be effected by the syllogistic canons, but that the pro-
cess of reduction would in many instances be constrained and unna-
taral, and would involve operations which are not syllogistic. To
the second question I reply, that reasoning cannot, except by an
arbitrary restriction of its meaning, be confined to the process of
elimiuation.”  With regard to this second guestion, we merely note
1n passing, that we have proved in the preceding paragraph that in-
ference, where not immediate or of the nature of conversion, can be
nothing eclse than elimination. It is, however, with the first ques-
tion, whether elimination is reducible to syllogism, that we have now
more particularly to do; and we aceept with satisfaction the admis-
sion, guarded and (to some extent) neutralised as it is, that every line
of argument may be thrown into a formin which the eliminations that
take place are effected by the syllogistic canons. It is quite irrele-
vant to notice, as Professor Boole does, that the process of reduction
would, in many instances, be constrained and unnatural; for we are
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not here in the province of Rhetoric. Much more to the purpose is the
charge, that the process of reduction wouid involve operations which
are not syllogistic. The operations referred to are those embraced
in the “much more general process’ in which, as we have seen, our
Author Lolds conversion and syliogism to be contained. Of course,
the ground which we take in reply is, on the one hand, to challenge
the production of an instance of valid inference, wlich cannot be re-
duced to either conversion or syllogism; and on the other hand, to
fall back upon the demonstration which we have given of the abso-
lute impossibility of valid inference being anything else than conver-
sion or syllogism.

In stating the charge of incompleteness brought by our Author
against the Aristotelian system, we explained his meaning to be,
that, from the very nature of the system, there is an indefinite vari-
ety of problems belonging to the science of inference, which the
system is incapable of solving, or for the solution of Wwhich, at ail
events, it furnishes no definite and certain method. We have, we
trust, fully refuted the opinion that there are problems in the science
of inference which the Aristotelian logic is incapable of solviug.
Buat Professor Boole urges, that, even if all interence were re-
ducible to conversion and syllogism, “there would still exist the
same necessity for a general method. For it would still be requisite
to determine in what order the processes should succeed each other,
as well as their particular nature, in order that the desired relation
should be obtained. By the desired relation I mean that full relation
which, in virtue of the premises, connects any elements selected out
of the premises at will, and which, moreover, expresses that relation
in any desired form and order. If we may judge from the mathe-
matical seicnces, which are the most perfect examples of method
known, this directive function of method constitutes its chief oflice
and distinetion. The fundawental processes of arithmetic, for in-
stance, are in themselves but the elements of a possible science. To
assign their nature is the first business of its method, but to arrange
their succession is its subsequent and higher function. 1n the more
complex examples of logical deduction, and especially in those which
form a basis for the solution of difficult questions in the theory of
probabilities, the aid of a directive method, such as a Calculus alone
can supply, is indispensable.”

Now, we at once admit that the Aristotelian logic neither bas, nor
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professes to have, any such method as that here deseribed.  But can
it justly, on that account, be charged with incompleteness? A
science must not, because it does not teach everything, be therefore
reckoned incomplete: enough, if it teaches the whole of its own
proper circle of truths. The special question which the scholastic
logic proposes to itself is: what are the ultimate abstract forms
according to which all the exercises of the discursive faculty pro-
ceed ? The science is complete, because it furnishes a perfect answer
to this question.

But, it may be said, is it not desirable to have a method enabling
us certainly to determine, in every case, the relation which any of
the concepts explicitly or implicitly entering into a group of premi-
ses bear to the others? Most desirable. And herein consists the
real value of Professor Boole’s labours. e has devised a brilliantly
original Caleulus by which he can, through processes as definite as
those which the Algebraist npi)lies to a system of equations, solve
the most complicated problems in the science of inference—problems
which, without the aid of some such Calculus, persons most thoroughly
versed in the ordinary logic might have no idea how to treat. In
expressing our dissent, as we bave been obliged very strongly to do,
from much that is contained in Professor Boole’s treatise, we have
no desire to rob that eminent writer of the eredit justly belonging
to him. Our wish has been simply to separate the chaff from the
wheat, and to point out accurately what constitutes, as far as the
“Investigation ” is concerned, Professor Boole’s claim to renown.

Our readers will, however, be now anxious to obtain some fuller
information regarding the method about which so much has been
said, and which is the same with ¢ the more general process” under
which the processes of the scholastic logic w.:¢ held by Professor Boole
to be comprehended. This part of our article must necessarily be
altogether technical ; and we shall require to ask our readers to take
a few things on trust ; but we hope to be able to present the sub-
ject in such a manner as to give at least some idea of the system
we are to endeavour to describe. Those who desire to become
thoroughly acquainted with it will of course study the ** Investiga-
tion ” for themselves.

We begin by referring to the development of logical functions.
An expression which in any manner involves the concept x, is called
a function of the concept, and is written f (). Now there is one
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standard form to which functions of every kind may be reduced.
This form is not an arbitrary one, but is determined by the circum-
stance that every conceivable object must rank under one or other
of the two contradictory classes » and 1 — 2. Hence every con-
ceivable object is included in the expression,

proper values being given to u and ». For, if a given coneept belong
to the class 2, then, by making v = 0, the expression (8} becomes uz,
which, by (1), means some x; and if the given coneept belong to the
class 1 — z, then, by making % =0, the expression (8) becomes
v (I — =), which, by (1) and (6), means some not . Therefore,
J (x) being any concept depending on x, we may put
@ =ux + ot —2)iinin(9)

It has been shown that one of the coeflicients, %, v, must al-
ways be zero ; but the forms of these coefficients may be determined
more definitely. TFor, by making # = 0in (9), the result isv = £ (0) ;
and by making « = 1, there results « = £ (1) ; by substituting which
values of # and » in (9), we get

S@ =D+ 01 —2a)........{10)
This is the expansion or development of the function z. The ex-
pressions z, 1 — x, are called the constituents of the expansion;
and f (1) and f (0) are termed the coefficients. The same phrase-
ology is employed when a function of two or more symbols is de-
veloped.

Any one in the least degree acquainted with mathematical processes
will understand how the development of funetions of two or more
symbols can be derived from equation (10). Im fact, by (10), we
have

f@y)=fLy)z+707 1-2).
But again, by (10),
SJOL =00y + (0 —y),
and
SO, 9)=70 1)y + 70, 0) (1 — )
SfEy =G Yay + (L0021 —y)
+7(0, 1)y (1 —2) +/(0,0)(1 —2) (1 = y)..... (11}

The development of a function  three symbols may be written

down, as we shall have occasion in the sequel to refer to it :
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Fn) =100 )y + £, 1,0 ay (1 = 2)
+ £(1,0, Daz (1 —y) + £(1,0,00z (1 - ) (1 — 2)
+70, L)z (1 —2) + £(0,1,0)y (1 =) (1 — =)
+ 0,0, 1)z ~2) (1 —y)
+0,0,0 (0 ~-2) (1 —y)(1 —2)......... (12)

As the objeet of the expansion of logical symbols may not be evi-
dent at first sight, and as the process may consequently be regarded
by some as barbarous, we may observe that not only is there a defi-
nite aim in the development, but the tbing aimed at, has, in our
opinion, been most felicitously accomplished. Of this our readers
will probably be satisfied when they are introduced to some speei-
mens of the use which is made of the formule obtained; in the
meantime it may throw some light on the character of these formule
if we notice that the constituents of an expansion represent the
several exclusive divisions of what our author terms the universe of
discourse, formed by the predication and denial in every possible
way of the qualities denoted by the literal symbols. In the simplest
case, that in which the function is one of a single concept, it will be
seen by a glance at (10) that there are only two such possible ways,
zand 1 — z. In the case of a function of two symbols, there are
[see (11)]four such ways, a2y, 2 (1 — ), y (1 — 2), (1 — ) (1 — y).
In a function of three symbols there are eight such ways; and so on.
A development in which the constituents are of this kind prepares
the way for ascertaining all the possible conclusions, in the way
either of affirmation or denial, that can be deduced, regarding any
concept, from any given relations between it and the other concepts.

If S be the sum of the constituents of an expansion, and P the
product of any two of them, then

S=1, .. (13)
and P = O ceeeeven .. {14)
The truth of these beautlful and 1mportant proposxtlons will easily
be gathered by an intelligent reader from an inspection of the for-
mulae, (10), (11), (12). Another important proposition is involved
in (14), namely, that, if f(x) = 0, either the constituent or the co-
efficient in every term of the expansion of f (x) must be zero. For,
let
f@=Q+4X+ 4, X; + ........ A4, X,
where 4; 4, &c., are the coefficients which are not zero, their corres-
ponding constituents being X, X, &¢. ; while Q represents the sum
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of those terms in which the coefficients are zero. Then we say that
X=00iiivieiirecnene... (15)
For, since Q = 0, and f () is supposed to vanish,
A4X + 4, X) 4+ &e. =0
W AX 4 A XX, + & =0
But, by (14), ¥ X, = X &, = ......... = X X, = 0. Therefore
AX?=0.
But 4 is not zero. Therefore X must be zero.

These principles having been laid down, our best coursc will pro-
bably now be to take a few examples, and to offer in connection with
them such explanations as may seem necessary of the mode of pro-
cedure which they are intended to illustrate.

Our first example shall be one in which but a single proposition
is given: ““clean beasts are those which both divide the hoof and
chew the cud.”” Let

2 = clean beasts,
y = beasts dividing the hoof,
z = beasts chewing the cud.
Then, the given proposition, symbolically expressed, is,
z =Yz
or, by transposition, ‘
T —y2z2=0.ccccecsrennu....(16).
This premiss contains a relation between three concepts; and, ac-
cording to Professor Boole, a properly constructed science of infer-
ence should enable us, by some defined process, to show what conse-
guence, as respects any one of these, follows from the premiss.
Now, the definite and invariable process which Professor Boole ap-
plies, with the design which has been indicated, to an equation such
as (16), is to develop the first member of the equation. Writing,
then,
f@yp2)=z—yz
we have, F(1,1,1) =0,
f(0,0,0) =0,
and so on. Hence [see (12)] the developement required is
z—yz=zy(l—2)+2z(1—y)
+ae(l—y)( -2)—yz(l —a)
+0zyz+0y(l —2)(1 —2)
+0z(l~2z)(1—y)
+0(1l=-2)A—y 1— 2).
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herefore, by (10),
vy (l—z) + 2z (l—y) + 2 (1—y) (I —2)—yz (I—2)=0:
and therefore, by (15),
zy(l —z2) =0
xz(l —py) =0,
z{(l—y)(1 —2)=0,
yz(l —a)=0.
Still farther, since, by (18), the sum of the constitutents of an ex-
pausion is unity ; and since four of the constitvents in the expan-
ston of * — y z have been shewn to be zero ; it follows that the sum
of the remaining constituents in the expansion of # — y = is unity.
That is,
zysty(l—2)(1—2)+z2(1—2)(1—y)
+(1=2)d =g (1 —2)=1. ... (18)
It is obvious that this method can be applied in every case. To
what then does it lead? First of all, in the group of equatiors (17),
we have brought before us all the different classes (if the espression
may be permitted) to which the given proposition warrauts us ir
saying that nothing can belong ; and next, in equation (18) we have
brought before us those different classes to one or other of which
the given proposition warrants us in asserting that everything must
belong. For instance, the first of equations (17) denies the exise
tence of beasts which are clean (x) and divide the hoof (¥) but do
not chew the cud (! — 2); the second denies the existence of heasts
which are clean (2) and chew the cud (z) but do mnot divide the
hoof (1 — ) ; and so on. Xquation (18), again, informs us that
the universe, which is represented by 1, is made up of four classes,
in one or other of which therefore every thing must rank; the first
denoted by 2 y 2, the second by ¥ (1 — =) (1 ~ 2); and so on. As
an example of the interpretation of the expressions by which these
classes are deuoted, we may take the last, (1 — z) (1 —y) (1 — 2j.
This represents things which are neither clean beasts, nor beasts
chewing the cud, nor beasts dividing the hoof.

By the method employed, we have been able to indicate certain
classes which do not exist, and also to indicate certain classes in one
or other of which every thing existing is found. But this, it may be
said, is not a solution of the most general problem of inference.
The most general problem is: to express (speaking mathematically)
any one of the symbols entering into the given premiss, or any func-

. (17)

\""-'\F""—J
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tion thereof, as an explicit function of the others. To the problem
as put even thus in its widest generality, Professor Boole’s processes
extend. Jt would make our article too lengthened were we to go
into minute details; but we must endeavour to give some idea of the
course here followed, as it both is extremely interesting as a matter
of pure speculatior, and forms an important part of the system under
consideration.

Take the equation in (16), » —y = = 0; and, as a simple instance
will serve the purpose of illustration as well as a complicated one,
let the inquiry be: how can - be expressed in terms of z and y ?
In ordinary Algebra we should have

x
= 5 teesereserescerssrersiaiortcesrrene ..(19)
But though both sides of an equation may, in Logic as in Algebra, be
multiplied (so to speak) by the same quantity, they cannot, in Logic,
be legitimately divided by the same quantity. For instance, let the
objects common to the class X and to the class U be identical with
those common to the class ¥ and to the class U; in other words, let

UX=U07Y;
it does not follow that X is identical with X, or symbolically, that
JY = K

Hence equation (19) could not, in Logic, be legitimately deduced
from (16), even if y were an explieit factor of #. But still further,

when z has not y as one of its factors, the expression ;is not, in the
logical system, interpretable. Nevertheless, Professor Boole shows

that conclusions both interpretable and correct will uitimately be
arrived at, if the value of z be deduced Algebraically, as in (19), and

the expression s be then, as a logical function, subjected to develop-

ment. Now, if sbe developed by (11), and the expansion equated

to z, we get

e=zy+iz(l—-p) +0(Q—2)y + $(A—2)(1—p)...... (20)
Here we have two symbols, § and %, the meaning of which has not
yet been determined. Our author shows that the former, which in
Algebra denotes an indefinite numerical juantity, denotes in the
logical system an indefinite class. In Algebra 3 denotes infinity;

and, as is well known, when it occurs as the co-efficient in a term in
Vowr. X, M
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an equation all of whose other terms are finite, this indicates that
the quantity of which it is the co-cfficient is zero. So, in the logical
gystem, if, in any term of an equation obtained in the manuer in
which equation (20) has been obtained, the co-efficient be }. the
corresponding constituent must be 0. These are certainly very
remarkable analogies, But let us see what follows. We have first,
from (20),
2 (1—y)=0

THence as the equation (20) deseribes the separate classes of which
z consists, aud as there is no such class as z (1 — y) in existence,
the second term on the right hand side of equation (20) may be
rejected. The third term also may be omitted, its co-efficient being
zero. This reduces the equation to the form,

z=2y+§1—2)(1—y):
which means, that beasts which chew the cud consist of the class 2 ,
together with an indefinite remainder of beasts common to the classes
] —2zand 1 —y.

Before leaving the subject of inference from a single premiss, we
must say a few words regarding elimination ; for though, in Algebra,
elimination is possible only when two or more equations are given,
Professor Boole, shows that, in Logic, a class symbol may be elimi-
nated from a single equation. In fact, elimination from two or more
premises is ultimately reduced by our author to elimination from a
single premiss. And yet, as if to preserve the analogy between
Algebra and Logic, even where the two sciences seem to differ most
widely from one another, the possibility of eliminating  from a sin-
gle premiss in the latter science, arises from the circumstance, that,
in that science the equation previously referred to as expressing the
Law of Duality always subsists ; and it is by the combination of that
equation with the given proposition that the elimination of x from
the given proposition is effected. For let the given proposition be

JE@) =0 i (B1)
Then, by (10},
JMz+ (0 (Q—z)=0.
Lz {0 —f ()} =7(0),
md, (1-2) §.£(©0) —f (D} =—rQ1).
fa(1=a) {£O —F O} = —7 (O£ ().
But, by the Law of Duality, « (1 — 2) = 0. Therefore
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FOY L) =0sicvierneeeen .(22)

which is the result of the climination of z from equation (21).  We
cannol pause to give examples of the use of the formula (22); but
we must quote an interpretation of it, viewed as the result of the
vlimination of @ from (21), which strikes us ns extremely elegant. The
formula implies that either #(0) = 0, or /(1) = 0. Now the latter
equation f (1) = 0 expresses what the given proposition f () = 0
would become if’  made up the universe; and the former £(0) =0
expresses what the given proposition would become if 2 had no
existence. Ience, (22) being derived from (21), 1t follows that what
is equally true whether a given class of objects embraces the whole
universe or disappears from existence, 1s independent cf that class
altogether.

The principle of elimination is extended by our author to groups
of equations, by the following process. Let

’

]

|
i
==

-

L
ceererieneesecesansarsencnrons. (28)
U ,I ( ‘

be a series of equations, in which 7, U, ¥, &e., are functions of the
concept . Then
I: + P2 4 U + &e. = 0. ....... (24)

It is shown by Professor Boole that the combined interpretation of
the system of equations (23) is involved in the siugle equation (24).
Indeed, had all the terms in the developments of 7, P, U, &e., been
such as to satisfy the Law of Duality, it would have been sufficient
to have written -

i
=

P+ V+ U+ &e. =0.
In order now to eliminate z from the group (23), it is sufficient to
eliminate it, by the method described in the preceding paragraph,
from the single equation (24) ; and, if the result be
wWw=0,

this equation will involve all the conclusions that can legitimately be
derived from the series of equations (23) with regard to the mutual
relations of the concepts, exclusive of x, which enter into these
equations.

We do not see how it is possible for any one not blinded by pre-
judice against every thing like an alliance of Logic with formul® and
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processes of a mathematical aspect to deny that these are very
remarkable principles. By way of instance, we select from the work
under review the following problem, in which two premises are given.
Let it be granted, first, that the annelida are soft-bodied, and either
naked or enclosed in a tube ; and, next, that they consist of all inver-
tebrate animals having red blood in a double system of circulating
vessels. Put

A4 = annelida, s = soft-bodied animals,
n = naked, t = enclosed in a tube,
t = invertebrate, 7 = having red blood in &e.

Then the given premises are
d=vs{n(1—t) +t(1—n)},...(25)

Suppose the problem then to be: to find the relation in which
soft bodied animals enclosed in tubes stand to the following elements,
viz., the possession of red blood, of an external covering, and of a
vertebral column. Professor Boole would doubtless have granted
that this problem admits of being solved by whx: he calls the ordi-
nary logic; but he would prebably have contended that the ordinary
logic does not possess any definite and invariable method of solution.
A skilful thinker may be able to find out how syllogisms may be
formed 5o as ultimately to give him the relation which soft bodied
animals enclosed in tubes bear to the elements specified; but what
of thinkers who are not very skilful ? Tow are they to proceed ?

In Professor Boole’s system, the process is as determinate, and as
certain of leading to the desired result, as the rules for solving a

group of simple equations in Algebra. Eliminate v, the symbol of
indefinite quantity, from (25). Reduce (25), thus modified, and (26),
to a single equation, by the method deseribed ina previous paragraph.
The equation is

Aj—sn(l —t) —st(1 =n)} + A(1 —ir) +ir (1 —4) +at =0.
Then, since the annelida are not to appear in the conclusion, we must
eliminate 4, by (22), from this equation. This will be found to give
us
z'rg I —sn(l — & —st(l —n) } + nt = 0.
And ultimately we get
st=ir(l —n)+$i(l—=r)Q —-n)+8A =3¢ (1 —n);

the interpretation of which is: Sof¥ bodied animals enclosed in tubes
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{st) consist of all invertebrate animals having red blood (ir) and not
naked (1 — n), and an indefinite remainder () of invertebrate ani-
mals (1) not having red blood (¢ -- r) and not waked (1 — n) and of
vertebrate animals (1 — i) which are not naked (1 — n).

We have entered so fully into the explanation of Professor Boole’s
system in its bearing on what he terms Primary (virtually equivilent
to Categorical) Propositions, that we cannot follow him into the field
of Secondary (virtually equivalent to Conditional, that is, Disjunctive
and ypothetical) Propositions. Nor is it necessary that we should
do so; for our object is not to give a synopsis of the “ Investigation,”
but simply to make the nature of the work understood ; and, for
that purpose, what has been said is sufficient. The application
of the Culeulus to Sccondary Propositions is exceedingly similar, in
respect not only f the general method followed, but even of the
particular formulee obtained, to its application to Primary. All that
is peculiar in the treatment of Secondary Propositions arises from
the introduction of the idea of Time. For instance, the proposition,
“If Xis ¥, 4is B,” is held to be not substantially different in
meaning from this: “the time in which X is ¥, is time in which
4 is B’ Such being the fundamental view taken, symbols like z and
y are used to represent the portions Jf time in which certain pro-
positions (e.g., X is ¥, A is B) are true. Then, the symbol 1 denot-
ing the universe of Time, or Eternity, the expressions, 1 — 2, 1 — g,
will denote those portions of time respectively in which the propo-
gitions, A" is ¥, 4 is B, are not true; and so on.

The extension of his method, by Professor Boole, to the theory of
Probabilities, is a splendid effort of genius on the part of the author,
and furnishes a most couvincing illustration of the capabilities of
the method. The part of the “Iuvestigation” which is devoted to
this subject, is much too abstrase to admit of being here more par-
ticularly considered ; bub, to show what the method can accomplish
—though the bow of Ulysses perhaps needs the arm of Ulysses to
bend it—w~e may simply state one of the problems of which Pro-
fessor Boole gives the solution. “If an event can only happen as a
consequence of one or more of certain causes, 4, Ay, ovene » 4,
ard if generally O, represents the probability of the cause 4,, and
2, the probability that, if the cause 4, exist, the event E will occur,
then the series of C; and p, being given, required the probability of
the event E.”
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To those who have followed us thus far, it will be evident what
final judgment we are to pass on the work under review. On the
oue hand, as a contribution to philosophy, in the striet sense of that
term, it does not possess any value. Professor Boole distinctly,
though modestly enough, avows the opinion, that, in his ““Investi-
gation,” he has gone deeper than any previous inquirers into the
principles of discursive thinking, and that he has thus thrown new
light on the constitution of the human mird. We are sorry to be
unable to accept this view. But, on the other hand, Professor
Boole is entitled to the praise of having devised a Method, according
to which, through definite processes, it can be ascertained what con-
clusions, regarding any of the concepts entering into a system of
premises, admit of being drawn from these premises. This JMethod
depends on a Calculus, original, ingenious, singularly beautiful both
in itself and in its relations to the science of Algebra, and capable
(in hands like those of its inventor) of striking and important appli-
cations. In a word, the merit of the Treatise lies in that part of it
which has nothing to do with the Laws cf Thought, but which is
devoted to showing how inferences, from data however numerous
and complicated, and whatever be the matter of the discourse, can
be reached through definite mathematical processes.

THE MOHAWK LANGUAGE.

BY ORONHYATEKHA.

When I was requested to prepare & paper concerning the language
of my people, to be read before your learned body, I readily assented ;
not because I was not fully sensible of the difficulty of the task, or
that I was not painfully aware of my own inability to do a subject of
so much importance anything like full justice: but in the hope that
1 might be able to contribute something which may prove of some
assistance to those whose inquiries may be turned in the same
direction.

It will not be expected, in a short paper liket his, that more can ba
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done than merely to give a brief introduction to the subject in hand,
trusting that future opportunities may be afforded to further prose-
cute the work. While it is my design to direct your attention mainly
to the Language, it may not be amiss to give at the outsct a general
outline of the history of the Mohawks.

They are the head Tribe of the Confederacy of the Siz Nations,
and, like the other Indian tribes of this continent, their origin is in-
volved in mystery.

The only source which has not been exhausted, from which we can
derive any information, at present within reach, is the Indian tra-
ditions. They are, however, so mythical in their character, as touch-
ing the origin of the Indian, that but little, if any, reliance can be
placed on them. I may say, however, that they all teach that the
Red Man was created upon this continent; and were I to weigh the
evidence given by these traditions, and that derived from the various
theories of scientific writers upon the subject, I should be inelined,
after making all allowances for the legendary character of Indian
ITistory, to decide in favour of the evidence of tradition. For I am
disposed to attach but little weight to theories founded upon supposed
similarity in manners and customs, or accidental resemblance in words
of the language. I do think, however, that there is every reason to
hope that we shall find, if not a solution of this difficulty, at least great
assistance from the science of langunage.

I know that the traditions of the Mohawks assume a rational and
reliable character with the formation of the Confederacy of the Five
Nations by the Mohawk Chief De-ka-na-wi-dah. Yet, the Tuscaro-
ras are completely lost sight of in all the earlier tradit.ons of the Five
Nations, and are represented to have first met the Mohawks when
they joined the Confederacy at a comparatively recent date. An ex-
amination, howerver, of the two languages leaves no reom to doubt that
at some remote period these two nations were one.

Here, therefore, we have a case where we are enabled, by a know-
iedge of, and an examination into the languages, to pronounce judge-
ment, with absolute certainty, vpon a point which goes farther back
than tradition. I should be placing 2 low estimate to say that the
confederacy is 500 years old. Philology, therefore. immediately solves
a question for us in relation to events from 604 to 2000 years old. Leav-
ing, however, this question of our wrigin for discussion till we are in a
position to bring the science of language to bear upon it, we will
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proceed to give a hasty view of the confederacy of which we have
already made mention.

I have said that it was first conceived by De-ka-na-wi-dah, at &
time when the nations which subsequently formed the League were
living in separate and independent communities, continually engaged
in hostilities with each other. The Chief, thoroughly satisfied that a
confederation of the neighboring tribes would result in mutual benefit
and prosperity, made proposals to the Oneida for an alliance, to
which the latter fortunately acceded without hesitation.

They next procceded to the Cuondaga, who at that time was the
most powerful of the neighboring tribes.  Having received the pro-
position of the Mohawk and Oneida, to form an alliance in which all
should be equal, the Chief rejected it, as he was then more powerful and
had more influence than they, and by entering the alliance he would
be brought down to an equality with them. Determined, however, to
carry out the confederation scheme, the Mohawk and Oneida tendered
the Onondaga the office of *Fire Xeeper’” in the new council they
would form. This giving him the sole authority of opening or clos-
ing the Councils of the Five Nations, and a veto power upon all traus-
actions of the confederate chiefs, induced the Onondaga to vield. The
Cavugns and Senacas were subsequently added and thus completed
the scheme of confederaticn of the Five Natious: a lasting evidence of
their wisdom, and that they were entitled to the name of statesmen
much more than many “ pale-faces ”” of the present day. From the
consummation of this scheme, the “ new nationality ™ steadily, though
slowly, increased in prosperity and power, till about the time of the
settlement of the English at Jamestown, when they had reached the
zenith of their power and glory. Their hunting grounds extended
from the Great Lakes, upon the north, to the Cumberland River and
Cherokee country apon the south, and cast of the Mississippi. They
subdued nation after nation till their name was known and their
arms dreaded by nearly all Indian tribes cast of the Rocky Moun-
tains. .

With what has occurred to us since we came in contact with the
pale-faces, most of you are familiar, and I need say but a few words.

At the time that New Amsterdam changed masters, was formed
that alliance with the English which has been kept inviolate by the
Mohawks unto this day. The Indians were engaged in all the wars
that took place upon this continent for the possession of Canada, be-
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tween the English and French, and to them England, most undoubt-
edly owes her possessions in America. Their fidelity and the strength
of their friendship will better appear when it is taken into considera-
tion that they had not only no personal interest to serve, but also
tempting offers were frequently made to them by the fues of England,
to remain at least neutral. But their invariable reply was: < When
my brother is glad, we rejoice ; when he weeps, we weep also.”

At the close of the revolutionary war, the Mohawks—having
throughout fought for their brother the King, though the American
Government generously offered them the undisturbed possession of
their territory,—left their “hunting grounds and the graves of their
forefathers,” and sought a new home in the wilds of Canada, in order
still to preserve their alliance with their great brother, the King.

A portion scttled upon the shores of the Bay of Quinté, where there
are now about 700, while the remainder passed up to their present
reservation at the Grand River, numbering at the preser t day abeut
2,500. So, again, in the War of 1812, these people g-.ve good evi-
dence, at “Beaver’'s Dam,” ¢ Lundy’s Lane,”” and < Qurenston
Heights,” that the spirit of their forefathers had nct entirely dicd
out. As illustrating the “ ruling passion,” stroug even in the din and
smoke of battle, the father of the writer, who took a leading part in
all the engagements on the Niagara Frontier, being present at the
burning and sacking of Buffalo, selected from a rich, saricd, and custly
assortment, as his share of the plunder, a key of rum.

With this bare outline, we shall now proceed with our subject
proper. :

Although al} the traditions represent the Six Nations as originally
separate and distinct tribes, there can be no doubt of their common
origin when we come to cxamine the dialects.

The migration of a family, away from the rest, and living in isola-
tion, would, in time, give the dialectic differences now existing
among the languages spoken by the Six Nations. If this be tiue, we
must naturally suppose that the greatest similarity would be found to
exist between the languages spoken by tribes located contiguous to
each other, and on the contrary the greatest dissimilarity between the
languages of tribes that are most remote from each other. On re-
ference to the geographical position of the tribes, we find that, accord-
ing to this, the Mohawk and Oneida ought to be most alike,

An examination will prove this fact; while the Tuscarora differs
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more from the Mohawk than any of the others. Tor the Chicfs of
the Mohawks, Oncidas, Onondagas, Cayugas and Senacas speak each
in his own language in the Council Ilouse and are readily understood
by all.  But the speech of a Tuscarora Chief usually has to be
interpreted into one or other of the five dialects before it can be
understood by the Council.

Qur first inquiries must be directed, as a matter of course, to the
alphabet of the leading language, viz: the Mohawk, and atten-
tion will at once be arrested by a eurious peculiarity, in the entire
absence of the labials which, in English, are so prominent.

I ought, perhaps, here to explain that the name Mohawk was given
to us by foreigners, and that the signification or derivation is entirely
unknown to us. Some writers, I believe, have conjectured it to mean
man eqéers ; but if it is implied by this that the Mohawks were Can-
nibals, I have no hesitation in proncuncing it to be a libel.

The name by which we are known among Indians is, perhaps, not
quite so euphonious, but much more complimentary. It is Ae-nyen-
ke-hi-ke which means ““ Flint People” or “people derived from the
flint,” given no doubt by those who had experienced something of the
flinty character and the sealping propensities of the Mohawk upon
the war-path.  The follhwing comprises all the letters of the alphabet,
viz

Vowels.
a as a in far, Vowels followed by h have a short quick ex-
e “ a “ fate. plosive sound, eg., e£ as e in met; fkas 7in
i “ ¢ “ meet. pin,
o “ o “ old E followed by n has the sound of z in
u “ u “ tune.  under.
Consonants.

d h j kngrstwx y

It will thus be seen that b ¢ £ g1 m p v z are wanting, leaving
17 letters in the alphabet.

Writers who have gone before me have, as a general thing, retained
¢ and q, but I conceive uselessly, as I think where those former
writers would employ these letters, j and k could be used quite as
correctly.

It will be my object, not so much to exhibit the language in some
particular form, or according to certain preconceived grammatical
notions, as to examine and analyze the language, and afterwards de-
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duce rules founded upon such analysis. With most of the works
upon the subject, that I have been able to examine, I have found this
ditliculty—that instead of truly exhibiting the langunage as it exists, it
has been distorted and made to assume new forms to suit the purposes
of the author.

In order to indicate the comnection between the language of the
Mohawks and the other dialcets of the Six Nations, I have prepared a
comparative table of the numerals, and of a few common words, from
which it will be scen that the Mohawk and Oneida are most alike,
while the Tuscarora is most dissimilar from the rest.
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—_— DELAWARBE® —_— DELAWARE—Contenned.,

{En-kwi-ta, a0
M sha. e,

Naw-lou nach- l\onh
kwi-tashta naeh kenh, &e.
Eu-hwi ti-polisheny,

N-zhah. ...,

|
| .
Ni-wah. ! | (En-hwe- ln- poh-kenh  wak
i Nau-lon. N e Y M e
En-kwi-tash, I ' One Hundred and
Ni--hash, | ni-shash-ta-naci-kenh  wak
Nghash. 175 v (4 = e e s
Nole. ] Scventy and
Wi-mbut. nau-lor:,
En-kwi-ta-nih. e~
Ni sha-nih, L Five,
Nehah-mh, “'Man.. .. Lin-non,
swanih, LiVoman. Ab-kwi.
Ska-hen-tson.

‘n-kwi-tash-ta-nich. Garl .. {Oh-kwi-sis (little woman.)
1-shash-ta-mich, Husband .. Nitah-wun-mask.

Nghash-ta-nich, i Wite. ... [Ni-tah-wun-mask.

|Nole-ta-nich. ! Father .......|Noch.

‘Takwi-na-cheh, i Mother.. Bu-mk,
Pa-hwi-na-cheh-wak-en-kwi-ta, | Son.... We-guo-shein.

- Dauszhter.

J . i
aw-lon-na nich, ! Bov
|
I
1

&e.
'Nzhch-lmchkonh.
I Niswah-nach-kenh,

T

From the above table we can readily sce that the numerals are com-
bined according to the decimal system of notation, and that in the lan-
guage of the Six Nations they counted as far as ten, and then began to
combine, as fen and one, ten and two, &c.; while in the Delaware
language they counted only as far as five. For the form Eu-kuwi-tash
= 6 i3 evidently allied to Enlwite =1, and so of Nishash = 7 and
Niska = 2, &e.

Although there does not appear to be much connection between the
Mohawk O-ye riA==10, and De-wah-senh=20; yet when we come to
look at the forms for ten in the other languages with which it is
allied, we readily recognize in De-wak-senk the words De-ke-nih -+
Wa-senh : — two-tens.

The addition of the ending Ya-wen-rek to one, two, &c., to express
eleven, twelve, &c., is peculiar to the Mohawk and Oneida. The
form for the other languages—as in Cayuga +#Va-senk-skat-skareh,

APx shak.

simply means fen and one piled on in the sense of added. Iamata
loss to trace the Mohawk and Oneida form Yea-wen-rel ; it may be
derived from O-ye-rik = 10, but more likely from De-ya-wen-rénk =
over, in the sense of overflowing, more than enough. You will have

* The writer is indebted for the Delaware to an educated young Indian of that tribe
(Mr. Albert Anthony). Every possible carc has been taken to guard against errors; and,
it is believed, that the examples given arc as near correct as possible.

t Wa-senh is usually understood.
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aoticed the peculiarity in the Oneida, in the substitution of I where
» is nged in the remaining dialects 3 in fact this seems to be its princi-
pal difference from the Mohawk. The initial R, and Y or R scem to
have some connection with the gender, as, for instance, On-kwe for
maunkind, in contradistinction from Kar-yok = beast, is chanzed into
man by simply prefixing R, and into woman by simply prefixing .
So we have Lx-ka = child, Rax-ka = a boy, and Kax-ha = a girl.

Before subjecting a verb through its various forms it may help us
to understand some of the changes which it undergoes, by first look-
ing at the prounouns and nouns.

Stngular. Dual.
I — Ll We — Un-ke-non-ha.
My — Ah-kwa-wenh. Ours — Un-kya-wenh.
Me — I-ih s — —mm———u
Plural.

We — Un-kyun-ha,
Ours — Un-kwa-wenh.

Us — ——nu—

Singular. Dual. Plural.
Thou — I-seh. You — Se-non-ha. You — Jon-ha.
Thy — Sa-wenh. Yours — Ja-wenh. Yours — Se-wa-wenh.
ile — Ra-on-ha.  They — Ro-non-ha. Thy — Ro-non-ha.
His — Ra-o-wenh, Theirs — Ra-0-na-wenh.  Theirs -— Ra-0-na-wenh
Singular. Dual and Plural.
She, or it — A-ou-ha. They — O-non-ha.
1iers, or its — A-o-wenh. Theirs — A-o-na-wenh.

There is another form for ske and Zers applied to those for whom
we entertain love, respect, or esteem, viz: she = ah-ka-on-ha, hers =
ah-ko-wenh, in which we have introduced the % we have already men-
tioned, as having some connection with the feminine gender. There
is but one form for the nominative and accusative cases. But the
chief peculiarity is the existence of a dual element ; as, however, we
shall see this more clearly when we come to consider the verbs, it may
perhaps be better to proceed to an examination of the verbs before
saying anything of this peculiarity of the language.

We shall find great difficulty in our process of analyzing and tracing
the words, from the great tendency to agglutination which exists in
all of the dialects of the Six Nations. We shall frequently meet with
compound words, in which the character of the original elements are



THE MOHAWK LANGUAGE. 151

so entirely changed, or so little left of them, that it will require the
utmost caution to keep clear of error. It may be better, where such
cases occur, not to attempt an analysis, rather than incur the risk of
misleading in the matter.

As an example of their tendency to run words together, as well as
showing how the possessive of nouns are formed, we have—my apple
= ah-kwa-hil which is evidently a compound of the pronoun my =
ah-kwa-wenh and apple = ka-hih, but instead of using the full form.
ah-kwa-wenk + ka kil, we have the last syllable of the pronoun, and
the first of the noun elided, and we get @h-hwa-hik.  So in the 2nd
and 3rd persons we have

Siugular.
Thy apple = Se-hik from Sa-wenk + Ka-lik.
Iis apple = Ra-o-hik  © Ra-o-wenh + Ka hik.
g Uer apple = Ah-ko-hik < dh-ko-wenk + Ka-kik.
Ieror its apple=d-o-hik  A-o-wenk + Ka-hik.

Dual. Plural.
Our apple, Un-kya-hih, Un-kwa-hih.
Your “  Ja-hih. Se-wa-hih.
Male, Their “  Ra-o-na-hib. Male, Ra-o-na-hih

Neuter or 3 & il Female or .
female, Their A-o-na-hili. neuter, A-o-na-hih,

The rule which may be deduced from the above with reference to
the formation of the possessive case of nouns, I think, will be found
general. In many cases, however, we shall find that the final syllable
of the pronominal part of a compound word, or rather of the posses~
sive, is modified, doubtless for the sake of cuphony and according to
certain general rules.

Take any number of words, as bow = Ah-en-nak, arrow = Ka-yen-
kwi-reh, Tommahawk = dh-do-kenh, Knife = Ak-sa-rech, shoes = Ah-
dak, and form their possessive cases, and we shall, I think, find that
the same general rule applies to all, eg. :

My Bow, Ah-kwa-en-nah.
Thy <  Sa-en-nah.

His <« Ra-o-en-nah.
Her © Ah-ko-en-nah.
Her or its  A-o-en-nah.

In this example we tind that precisely the same rule applies as in
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the first instance given, and we need go no further than the singular,
as the formation of the dual and plural is quite regular. 7Take the
next word, arrow.

My Arrow, Ah-kyen-kwi-reh,
Thy “  Sayen ¢ ¢
is “  Ra-o-yen ¢« ¢
Her “  Ah-ko-yen*
Ilerorits*  A-o-yen “ ¢

Dual. Plural.
Our Arrow, Un-ke-ni-yen-kwi-reh Un-kwa-yen-kwi-reh
Your ¢ Se-ni- @ e« Se-wa- ¢ [T
Male, Their “ Ra-o-di- ¢ ¢ <«  DMale, Ra-o-di ¢ « «
Female . . Temale .
or }Thclr “ A-o-di- e e« or }Aoo-dl “ e«
neuter neuter.

Here we have a slight change in the first person singular, by the
coalescing of the last syllable of the pronominal with the first of the
snbstantive element, and instead of having Ak-kwa-yen-kwi-rek, as we
should, we get Ak-kyen-kwi-rek. We also have a change in the dual,
and in all probability, this form of the dual is the primary, as far as
the two given are concerned, and the move correct form. I think we
shall find hereafter, in various forms of the verb, that the ni, in the
first and second persons and 7 in the third person, are the proper dual
element, which we may hereafter be able to irace to De-ke-nih—two.

The following are the possessive forms for the remaining three
words :—

Tommahawk. Knife, Shoe.
My Ah-kwa-do-kenh, Ah-kwa-sa-reh, Ah-kwah-dah.
Thy Sa- “ o Sa- “ o« Sah- «
His Ra-o0- ¢ ¢ Ra-0- ¢« ¢ Ra-oh- ¢
Her Ah-ko- ¢« Ah-ko- ¢« ¢ Ah-koh
Hersorits 4-0- ¢ ¢ A-0- 4w A-oh o

The formation of the dual and plural follow thoughout, the same
rule as the first example given. ‘

It will be seen that'in the 3rd person plural there is a variation
from the English in there being a distinction made in the Mohawk
with regard to the gender of the possessor, when such possessor is of
the human species. That arises from their being two forms—a mas-
culine and & feminine—for the pronoun tkeir. When in speaking of
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both genders, as a boy or girl, in the cxpression—¢ their book,” we
would use the masculine form. There is no distinction beween the
nominative and accusative forms. Reference has alreadv been made to
a masculine, femirine and neuter gender.

We shsall find that the masculine and feminine are confined entirely
to mankind, and that the initial R seems to be in some way connected,
as already mentioned, with the masculine, while with the feminine K
and Y are used, e.g.

R-on-kwe—man. Yon-kwe—woman.
Rih-ven-ah—my sor. Khe-yen-ah—my daughter.
Rax-ah—boy., Hax-he—girl,

‘We have already pointed wut the existence of two forms of the
feminize, confined I believe to the singular. There is one form ap~
plied to those whom we esteem as to a mother, and there is a general
form which, perhaps, may be more properly regarded as a common
gender, ag it is the form used when speaking of the beasts of the field,
and applied without distinction of gender. This form is used when
speaking in general terms of the female sex.

The common gender is confined entirely to the brute creation, where
no masculine or feminine exists, as I stated in the formatien of the
possessive case, whenever we are speaking of both sexes as man and
woman we use the masculine dual or plural form as the case may be.

There are in nouns, contrary to what we should expect from what
we have seen of the pronouns, only two numbers, the singular and the
plural, there being no dual.

The formation of the plurai is quite simple and uniform, being ef-
fected in two ways, according as the word represents an animate or
inanimate being, For the former we add to the singular the termina-
tion o-konk, eg. Ya-ko-sa-tens = horse, Ya ko sa tens-o-konk =
horses, On-kweh == mankind ‘On kweh-o-kenk.  For the inanimates
we add o-kon-ah, e.g.: ah-sa-reh, knife; ah-sa-reh-o-kon-ak, knives;
ah-dah, shoe ; ah-dah-o-kon-a#, shoes.

There are a few exceptions where the animate form is applied to in»
animates, and we may be able, after a more extended observation, to
point out the rules that govern these exceptions.

With this brief introduction I leave this subject for some future

occasion, and shall close by translating one or two words whose signi»
fication may interest you.

Vor. X, N
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The name Oh-nya-ka-ra, “on or at the neck,”” is applicd to the
whole stream of water between Lakes Erie and Ontario, and is derived
from O-nya-ra, ‘“neck” or contraction between head and trunk,

The Mohawks applied this name to the neck-like contraction be-
tween the two lakes, and hence we have Niagara.

In one of the excursions of the Mohawks they are reported to have
found themselves in the Bay of Toronto. Casting their eyes, they
saw as it were, in every direction, treés standing in the water, hence
they called the place Ka-ron-to, ¢ trees standing in the water,”” and
from which, doubtless, you get your Zoronto, while Ontario is supposed
to be from Ken-ta-ri-yok, « placid sheet of water.”

ON TIHE COMPOSITION, STRUCTURE AND DEVELOP-
MENT OF BONE.

—

BY M. BARRETT, BM.A., M.D.

It cannot fail, I trust, tc prove interesting, at the present time, to
collect and compare the several observations and experiments which
have been made within the last few years upon the development and
mode of growth of bony tissue. My especial purpose, however, in the
following remarks, is to bring before the notice of the meeting some
important experiments made within the last few years by Dr. Ollier,
and which are fully recorded in the Journal de Physiologie for 1859,
edited by Brown Séquard. I am persuaded that their important bear-
ing on histology, and the kindred sciences, will ensure their due con-
sideration. To most members of the medical profession these obser-
vations are already known, having reached them throamgh the several
journals specially devoted to medical science. No points of histolo-
gical enquiry are at the present day unworthy of our most earnest
attention, since it is only by carefully exploring the ground, which we
seem or may be thought already to possess, that any real advance can
be made in that science upon which rests the whole superstructure of
physiology.

Before entering, however, more especially upon the consideration of
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the subjeets in view, it may not be amiss to give a very briel account
of the general structuve of bone, in order that every oue may be
enabled to form an vpinion of the nature and importance of the obser-
vations and experiments about to he submitted.

Rone varies in density according to its situation and the purpose it
has te fulfil, being, in some parts of the same bone, light and porous,
whilst in other portions it is exceedingly compact and heavy : thus the
diaphysis or shaft of a long bone is compact, while the extremities
are light and porous. The specimens before you illustrate these ex-
treme conditions existing in separvate bones; the heavier is from the
head of the Greenland whale, the other is a lumbar vertebra trom the
adult human subject.  The contrast between the two is most striking.
Although great diversity exists between bones, in respect to their den-
sity, yet there is a wonderful similarity of internal structure throughout
the bones of mammalian animals. Dismissing, howeaver, minor pecu-
linrities, it will be well, for the purposes of description, to assume as
a type of bony tissue, the shaft of the human femur of the adult.

We find the shaft of the bone to be invested by a membrane which,
in some places, is more firmly adlicrent than in others. This mem-
brane consists externally of white fibrous tissue, having a subjacent
layer of cells, termed the periosteum. 1t sends numerous processes
into the deep structure of the bone, affording sheaths to the capillary
vessels and nerves, so that when torn irom the boue, these lacerated
processes give to the attached surface of the periosteum an appearance
of roughness. The external surface of the periosteum gives attach~
ment to the fibrous tendons of muscles which interlace with the fibres
of the periosteurn.  Cutting through the tesh or living bone, at right
angles to the direction of the axis of the shaft, we find a large central
space called the medullary canal, and which is occupied by a fatty sub-
stance, the medulla or marrow. We observe, also, that the cut suc-
face of a living bone bleeds from several pores, that is, from the
mouths of the vessels contained within their respective canals. If the
bone be submitted to the long continued action of fire, all the organic
matter of the bone, consisting of fibrous tissue, blood, fat, &c., is
burned away, the earthy matter alonc remaining; the bone, however,
atill preserves its original shape, byt has lost about 20 per cent. in
weight, so that the earthy matter in the femur of the human adult
constitutes about 80 per cent of the total weight of the bone,

A chemical examination of the inorganic residuum shows it to con-
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sist of the triple phosphate of lime together with carbonate of lime,
and a small quantity of phosphate and carbonate of magnesia.

But we may proceed to analyze the bone by another method. If
we submit it to the prolonged action of dilute hydrochloric or nitric-
acid, then all the earthy matter is set free from the organic matter,
and still the bone retains its original form, but is now pliant. By this
means we preserve the organic constituents of bone separated from the
earthy matter.

The next step in our enquiry into the structure of bone must be by
the aid of the microscope. A transverse, thin and transparent sec-
tion shows it to be perforated by numerous canals, each of which
gives passage to & blood vessel ; around eaeh of these canals, called
Haversian, as from a centre, we witness a number of concentric lamellz,
the position of which is marked out especially by certain bodies or
‘minute spaces, in shape somewhat like a melon seed, and known as
lacung. Proceding from the margins or borders of these lacune,
we notice a number of exceedingly fine waving lines, indicating the
presence of minute canals, termed canaliculi

If v . make a thin section of the bone, purallel to its axis, we no
longer see the mouths of these Haversian canals with their surrounding
lamelleze ; but we find the same canals running longitudinally, and the
lacunse presenting their longer axes. We observe also that these
canals communicate freely with oue another, or in other words fre-
quently anastomise. We learn, from the presence} of these numeraus
canals, that a free circulation exists in bone ; that while the blood,
as such, finds ready passage through the Haversian canals, the plasma
of the blood, or the blood without its larger particles (the blood cor-
puscles) can be readily transmitted to the ultimate constituents of the
bony substance ; so that all and every particle of bone is so situated
as to be able to receive nutrition from the sanguineous fluid, and also
can remit into the general current certain portions of its waste.

If we make a transverse section of bone, reduce it by grinding to
a transparent condition, and then, resting it upon a piece of platinum
foil, subject it to a degree of heat sufficient to dissipate the organic
matter ; we may observe, by the aid of the microscope, that the
lacungse have been rendered very'indistinct, and that the canaliculi
have for the most part disappeared. If, on the other hand, we sub-
mit a transverse section of the same bone to the action of dilute acids,
aitric or hydrochlorie, we shall find, on examination, that the lacune
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and canaliculi are still distinctly visible. In the former case we destroy
the organic tissue of the bone, retaining only the earthy matter, while
in the latter we have removed the earthy matter and preserved the
organic only. This obliteration of the lacune and canaliculi, by the
action of heat, is a proof that the lacune, with their canaliculi, are
lined with an organic membrane, in other words that an organized
tissue permeates the deepest portions of the bone.

Thus the supply of blood to the bone is furnished by means of the
periosteal capillaries. The marrow of the bone possesses a circulation
independent of the periosteal vessels. We notice in the diaphysis or
shaft, a foramen which gives passage to an artery, this artery, on reach.
ing the medullary canal, divides}into two branches, one to supply the
upper, aud the other the lower pirtions of the medulla. The fora-
men or aperture is usually styled the nutritious foramen of the bone,
a misnomer, as you perceive, since the vessel to which it gives passage
is not destined to supply the bony tissue, but simply the contents of’
the medullary canal.

Let us now proceed to the special consideration of the periosteum ;
before doing so, however, it may be well to mention that, in reference
to the structure and purpose of this tissue, much difference of opinion
exists.  Todd & Bowman, in their work on Physiological Anatomy,
a deservedly received text-book with the medical profession, say:
“ Perhaps few questions have more divided the minds of physiologists
than that regarding the share taken by the periosteum in the growth
and regeneration of bone.” Dr. Sharpey was probably the first to
advance the opinion that (Carpenter’s Principles of Human Physio-
logy, p. 279, 1833, American Edition,) “ bone continues to increase in
dianicter, by the formation of new layers upon its exterior, and that
these layers ave formed, not, as usually stated) in a cartilaginous
matrix, but in the substance of a membrane that intervenes between
the proper periosteum and the surface of the bone, consisting of fibres
and granular cells.”

The following experiments fully establish this idea of Sharpey’s,
they were conducted by Dr. Ollier during the vear 1838, and may be
found recorded in the January number for 1859 of the Journal de
Physiologie, edited by Brown Séquard.

The idea was generally entertained, previous to the observations of
Sharpey, that bone always origicated in a eartilaginous matrix, and
that cartilage of necessity preceded the formation of bone. Now it
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is well known that bone may be developed from fibrous tissue, &
familiar instance of this fact is witnessed in the case of the long
tendons of the foot of many birds, which, although consisting of
white fibrous tissue in the young bird, become converted into true
bone in the aged. Again, the bones constit g the vault of the
human skull are not developed through the medium of a cartilaginous
matrix, but have their origin in a fibrous membrane. 1 do not wish
to adduce instances of bony formations dependent upon pathological
changes; these, although very numerous and striking, only testify
that such’changesimay take place in tissues consequent upon irrita-
tion aud disease ; it is the physiological or healthy function of tissues
which row engages our attention, and not the abnormal change these
tissues may uundergo consequent upon some morbid condition.

Experiments have been made in reference to this subject upon
rabbits of various ages and undev different sanitary conditions, and,
as we might expect, the most satisfactory results have been obtained
when the animal operated upon was young and placed under circum-
stances favorable to health.  The question for solution is, what is the
tunction of the perissteum in reference to the generation of bone, and
is it the formative organ. The following experiments afford a satis-
tactory solution to the question : a portion of periosteum was detached
from the tibia of a living rabbit, one end remaining adherent to the
bone, the other end being securely attached by means of ligature to
the internal surface of the skin; the wound being closed, union of
the divided integument was speedily accomplished. Three or four davs
after the operation the periosteum became perceptible to the touch,
had increased in size and firmness, becoming daily more and more
distinct ; seven weeks after the operation, having killed the animal,
the detached portion of periosteum was found to have developed a
piece of bone—in form corresponding to the position in which the
periostcum  had been placed—that is to say, somewhat circular.
When a precisely similar operation was performed upon an old rabibit,
(five years old) noe such results were obtained ; but, on the other
hand the wound suppurated, a serous pus or rather a pus resembling
iql)ércular matter was efused, without the slightest discoverable
attempt towards'the formation of bone. 'We may therefore infer that
the ostco-genetic power diminishes with age-—and also that any form
may be given to the bone by simply placing the detached periosteum
in the position we desire (e future bone to assume.
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In another experiment the rabbit operated upon was eight months
old, the periosteum was detached as in the former experiment, hut
was coiled around the bone, and its detached extremity kept in posi-
tion by means of a ligature. Four days after the operation the wound
was re-opened and that portion of the periosteum which had been left
attached to the bone was now severed from it. At the end of twenty-
three days, the periosteum had become wholly converted into bony
matter.

In a subsequent experiment a portion of periostcum from the tibia
was dissected off, and placed beneath the skin of the back; thirteen
days afterwards, complete ossification had taken place.

The bones thus obtained have all the characteristics of normal
bone. Examined microscopically, they exhibit the lacunx and can-
aliculi, and the Ilaversian canals are disposed in the direction of the
axis of the bone.

These experimnents prove to demoustration that cartilage is not
absuolutely necessary for the formation of bone, and are strongly
corroborative of the opinion set forth by Sharpey, that the shaft of
the bone increases in diameter by the dircct ossification of the sub-
periosteal layer. An examination of this layer by the microscope
reveals the presence of a blastema composed of cells and free nucle,
such as are to be met with in embryonic tissues, together with some
exceedingly fine fibres,

When the periosten.n is transplanted this subperiosteal laver is the
germ whenee bony tissue is developed.

In proof of this assertion it has bheen found experimentally thav it
the inner surface of a detached picce of periosteum be scraped with a
scalpel and the sub-periosteal laver of nuclei, nucleated cells and
accompanying fine fibres be thus removed, the osteogeunetic power of
the membrane is thereby wholly destroyed.

It may be asked whether bone thus developed continues to grow
indetinitely.  To be able to satisfactorily answer this question would
require the experience of several years; but, reasoning from analogy,
it may be presumed that these heterotopical bones would continne to
tucrease in size so long as the normal osscous framework is augment-
ing in volume.

From a surgical point of view the importance of the knowledge
obtained by means of these experiments is very great, and must have
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an important bearing upon resections and rhineplastic operations. I
suffices, however, for our purpose to allude merely to this subject.
The periostenm, therefore, by virtue of its deep layer is most con-
clusively shown by these experiments to gencrate bone, and it is by
virtue of this property that bone normally increases in diameter ; its

nerease in length being provided for by mesns to which we shall
presently refer.

Paul Broca speaking of these experiments says, * Ollier, with great
ingenuity, has revived a subject, in regard to which it was thought
that vothing remained to be diseovered, and it has yielded a rich
harvest of entirely new facts ; the discoveries which he has made with
reference to the functions of the periosteum, may be numbered
among the most important of our age. The idea of transplanting
portions of this membrane, of burying them in the midst of the
Heshy tissues, of grafting them in positions distant from the skeleton,
of transferring them even from one animal to another,—this idea is
peculiarly his own, and, thanks to him, we now know that the perios-
tewn does not require, for the production of bone, to be in contact
with osseous tissne. This membrane carries with it wherever it may
be placed among living tissues its special osteoplastic power, it
inherent property. The fact liad long been suspected, yet not posi-
tively known, and to Ollier belongs the merit of having demenstrated
the truth in a manner both rigorous and striking.”

We conclude that the periosteum is composed cf two essentially
distinct portions having wholly different properties—that the external
or fibrous layer is the medium of connection between the tendouns of
nuscles and the bony levers to which these muscles give motion, and
nicreover, serves as a basis of support for the capillary bloodvessels
which go to the nutrition of the bony tissue; that immediately be-
ueath this fibrous envelope there exists a cellular layer having osteo-
genetic or bone producing power ; that this layer may be transplanted
to 2 distance from its original site, and while among the living tissues
of the animal is capable of producing perfect bony tissue, that is
possessed of Ifaversian canals, lacunse and their accompanying cana-
liculi ; and that it is by virtue of this layer that bone increases in diam-
eter. It is also manifest that a continuation of this periosteum is to
be met with in the densest structure of bone lining these canals
lacunee and ecanalicull; for, as heretofore vemarked, if we submit a
thin section of bone to the prolonged action of heat, all trace of the
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acunte and canaliculi disappears, due to the fact that the organic
matter lining these lacunze and canaliculi has been dissipated by the
heat to which the section of bone has been subjected ; while, on the
other hand, if a similar section of bone be submitted to the continued
action of an acid, which shall dissolve the earthy matter of the bone,
we find upon microscopieal examination that the lacunze and canaliculi
are still plainly visible, the organic matter which lined these spaces
not having been dissolved by the acid. In the long bone of an adult,
such as this femur, there exist a large central canal containing a
substance called marrow. It has been wniversally held up to the
present time that this canal is lined by a membrane continuous (by
means of processes traversing the substance of the bone) with the
external periosteum, this membrane is said also to be fibrous or of
precisely the same character as the external membrane, and by way of
distinction it is spoken of as the endostcumn and sometimes as the
medullary membrane.  Ollier, however, has called attention to the
fact that the very existence of this membrane is due solely to an
effort of the imagination, that in fact no such membrane exists. So
startling a statement on the part of Ollier, one so contrary to all that
we had hitherto learned from what were deemed reliable sources,
Dubhamel, Troja, Flourens, Carpenter, Todd and Bowman, of neces-
sity required verification or negation. I bave made such enguiry and
now submit to you a fresh bone {rom the ox, in which it is mani-
fest that no endosteum or medullary membrane can be shown to
exist. It is as important to remove error as to set forth truth, the
former is usually the more difficult task, and no doubt our text books
will continue for many years to speak of the endosteum, its nervous
supply, &e., &e.

The marrow or medulla of the shaft or diaphysis is found thercfore
in this medullary canal unsupported by any investing me-nbrane, but
frequently preserving the form of the canal in which it lies asin a
mould.

Marrow consists essentially of cells and nueclei. with blood vessels
and a few fibres of arcolar tissue, together with fat in variable quan-
tity. Marrow varies in appearance and structure according to the
age of the individual, being red in early life, and whitish or pale in
the adult. In old age the marrow consists largely of fat. It varies
in quantity in an inverse ratio to the thickness of the surrounding
bone, and takes the place of the osseous tissuc removed by absorption.



202 ON THE COMPOSITION, STRUCTURE

It may therefore be looked upon as the last stage in the process of
bouy development.  Bones at the earliest period of ossification have
no medullary canalj but, as condensation of the osseous tissne takes
place, so the medullary canal becomes apparent.  Marrow is thus a
secondary product in the evolution of osseous tissue.

The account given of marrow by the authors f works upon phy-
siology is generally exceedingly  brief and sometimes altogether
wanting.

By avers it was held that marrow serves to preserve the tempera-
ture of bones—that it lubricates the articular extremities, &e.,
&e.; of late, however, some have maintained that it possesses
osteogenetic power; but the glance we have given to its anatomy
favours no such idea, and numerous experiments fully establish the
fact that marrow does not develop bone unless under peculiar path-
ological couditions, and even then the ossific matter is due cither to
the fibrous element of the arcolar tissue which enters to a very limited
extent into its composition, or is derived by a process of growth from
the bony walls of the medullary canal.

The bones of birds have their canals filled with air, in order to
diminish the weight of the body, and in other animals these same
canals ave filled with a suhstance whose specific gravity is less than
that of any other organized tissue. When, for the purpose of ex-
periment, we fractere the long bone of a bird, marrow is formed in its
Interior, subsequently osseous union by growth, from the internal sur-
face of the bone, takes place, and after a time absorption of the
medulla above the point of fracture, finally, after a prolonged period
absorption of the medulla below the seat of fracture, aud the bone is
thus restored to its original condition.

Having thus learnt that the increase of the diameter of a long bone
is depeundent upon the osteogenetic power of the sub-periosteal layer,
we have now to enquire by what means a bone increases in length.
Itmight be supposed that this could be effected by interstitial growth,
but fuvther experiments prove conclusively that bone increases in
length by addition to its extremities, and that the shaft or diaphysis
once ossified inereases in diameter only, without any corresponding
growth in the direction of the axis.

Before entering upon the consideration of this portion of our sub-
jeet, permit me to give a very general account of cartilage. Cartilage or
gristle is the term applied to two structures which, in composition, are
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very widely different, and it is to be regretted that distinctive names
should not have been assigned to cach. The simplest form of car-
tilage, spoken of as permaunent cartilage, is met with in the external
ear, the nose and the eyelids, &e. It 1s remarkable for flexibility and
preservation of form. This property of permanent cartilage admir-
ably adapts it for maintaining the identity of the features of the indi-
vidual throughout life.  In ultimate structure it is one of the most
simple of the living tissues. A slight modification of this form of
cartitace is applied to the iuvestinent of the extremities of the long
bones, sud also for the covering of those portions of bones which, in
other situations than the joints, are subject to attrition, thus the ten-
dons of many muscles play in bony grouves, such grooves being lined
with this form of articular eartilage. These forms of cartilage are
spoken of as permanent cartilage and are not prone to ossify, their
ossification when it does take place being due to pathological change,
and not to the development of a physiological property. But, nuder the
name of temporary cartilage, we have to make ourselves acquainted
with a tissue whose intimate structure is widely different frowm th~t of
which we have just spoken, and wliose physiological function is to
serve as a nidus for the development of bone. It differs from permanent
cartilage, inasmuch as the cells which enter into its composition are
not irregularly dispersed through the surrounding fibrous tissue, but
are so disposed as to assume a linear direction, corresponding with the
axis of the bone undergoing development. Marcover, the fibres cone
stituting the fibrous tissue have a similar direction.  We have already
seen, that white fibrous tissuc is especially prone to ossification, as ex-
emplified in the case of the tendons of the legs of many birds. The
fibrous tissue of the cartilage is the especial seat of ossification, the
cells leaving interspaces constituting the cancellated structure of bone.

The axical extremitics of bones being covered with cartilage, and the
fibrous element of this cartilage being the seat of the osteogenetic
power, it is manifest that the inerease in the length of a boneis
effected Ly addition to its extremities.

Another question, however, arises as to whether a long houe in-
creases in length equally at both extremities. John lHunter, Duha-
mel and Flourens, had previously made nuwmerous experiments in re-
ference to this subject; more lately Ollier has devcted himself to
the enquiry. Without entering into all the details of his experiments,
made upon rabbits, it will suffice to say that in the case of the humerus
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the increased length was almost wholly in favour of the superior ex-
tremity, being in the ratio of seven to one. As regards the radius
and ulna, the very reverse was found to be the case: the bones had
increased in Iength 10 willimetres at the superior extremity, and 27
millimetres in the divection of the carpal articulation. In the case of
the bones of the lower limbs, the increase in length of the femur was
abserved to have taken place principally at the lower extremity ; thus
the latter had gained 17 millimetres, while the superior had gained
but 6 millimetres.  An inverse condition was found also to exist in
regard to the tibia; the inferior extremity being less augmented
than the superior.

These facts arc of great practical importance from a surgical point
of view, leading us to infer that resection of the head of the humerus,
in the case of a growing child, will be attended with a counsiderable
arrest of development and consequent shortening of the limb, and
that a similar resnlt will follew from the resection of the inferior ex-
tremities of the radius and ulna, As regards the bones of the lower
Hinb, the contrary rule would hold good.

THEODORE II. AND THE NEW EMPIRE OF ABYSSINIA.

——

(Translated from the Revue des deux Mondes, Nov., 1864.)
(Continued from page 156.)

About this time an English missionary arrived at the court of Theodore, and
his name has a great notoricty in a certain relisious cirele. This was the Rerv.
Mr. Stern known by a famous voyage in Yamen, and by an exeellent work on
Abyssima: * A Mission amongst the Falashes” The Fmperor received him
coldiy at first, and said : 1 am tired of your tibles!” Ile obtained permission
to return to Mas~sanna, and he committed the imprudence of not availing himzelf of
it at once, 8o that on his presenting a second demand in Oct., 1863, the Negus
said severely : “ You have gravely offended me in not using the permission I gave
you, Asyoenarea stranger, 1 pardon you; but those of my subjects who could
and ought to have enlightencd you will be punished” The two confidentisl ser-
vants of Mr. Stern were beaten so cruelly that oue died the next night, and the
other some days afterwards, Mr. Stern bad been necessarily a silent witness of
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this savage scene, and had involuniarily bitten the thumb of his irritated hand.
This gesture signifies anger in the mimiery of the Abyssinians. Theadare saw it
and was &0 little affeeted by it that when Mr. Stern returned home he eent him,
as usunl, his supper from the imperial table, but the couitiers did not allow the
missionary to escape so easily ; they demanded the punishment of the audacious
stranger who had threatened his majesty, after having fivst allezed that Mr, Stern
meant nothing by his gesture, yielding probably to the false shame of appearing to
shrink from ill treating an English subject. Mr. Stern was summoned, brutally
1aid flat upon his face, nnd beaten less severely than his unhappy servants, indeed,
but to such & degree that he was confined to his bed for a long time. A domici-
liary visit, paid, in consequence of these deeds, to the houses of the Engli-h Bible
Societies, led to thé discovery of many letters and notes, written in German and
in English, and relating to the late events in Abyssinia. Theodore had them
translated ; and these notes, written, without any object, by people desirous of
preserving a rememberance of what bad happened before their eyes, provoked
him to a terrible rage.

He arrested three of the most prominent of the accused: the coldiers, not
knowing them, deemed it proper to put in irons all of the Buropeans connected
with the missions « f Djenda and Darns, among:. whom were twu young women,
Mmes. Flad and Rosenthal. The Negus questiored the former alone, hoping to
obtain from her a confession by imimidrtion. § e answered him simply “that
it was the custom of the Franks to take notice of everything which inwerested
them in their travels” Not being able to derive any further information, Theo-
dore released the two ladies and . Flad, and, to give the appearance of impar-
tiality, he assembled at Gondar, as in a kind of superior court, all the Turopeans
in Abyesinia, DBIM. Stern and Rosenthal were cited before it as the greatest dis-
coveries had been made at their houses. The points of accusation were read, and
the Negus demaoded of the jurymen what punishment the laws of Europe
inflicted on men who spoke thus of the sovereign. ¢ Death. answered the presi-
dent of thiz commission, Wwithout hesitation ; but we invoke the clemency of your
majesty in favour of strangers who are guilty more by misunderstanding than by
intention.” This apparent abandonment of the accused was in the opiuion of
those who were acquainted with the Negus, much more skilful than a speech,
which would only have irritated him, and have ruined at the same time the
accused, the lawyers and the judges, *1I will be merciful,” said Theodore, “ I
commute the punishment which you have pronounced to that of irops for MM,
Stern and Rosenthal.” Turning to the latter, he said: “How have you been so
rash as to judge a prince you do not know and facts which you bave learned only
by hearsay $” This was logical; but M. Rosenthal might have objected that
there was only crime where there was publicity. “You are ignorant perhaps,”
added the Negus, “ that the law of the empire offers you a recourse of which I
would like to see you take advantage like a courageons man, You have the
right to eay-of me whatever evil you please, provided you are ready to maintain
your words, on horseback with your sword in hand, against one of my champions.”
We may ensily imagine how this propesition was received by M. Rosenthal, who
bad never handled anything but the spiritual aru:s-of theology.
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What had mogt deerly wounded Theodove IT, in the papers that were seized,
was not the recital of the u-eless barbarities committed during two years, but
the fuct,—pubae, however, and known by the Abyssinians—that he was the son
of n merchant of Konsso.  © Who Ias revealed it to these strangers?” he asked
with feigned simpheiry, * Doubtlcss some person of Gondar, a city of priests, who
donot Jove me. On to Gondarl”  He laid upen the unfortunate city, already
exhausted by the three months sojourn of the army, an enormous tax which was
immedintely puid.  Neat day he demanded twice as much, and as the inhabitants
could not ecomply with the request sufliciently soon, he sent his troops against
the town, with ciders to et it, that is, to pillage it at pleasure. Nothing was
vespeeted, aot even the chuiches; the old eapital of the Neguses was reduced so
us to envy the wost wretched villages, The Mussuliman quarter, Islumbiet, the
centre of the commerce of Upper Abyssinia, and as yet free from all the revolu-
tions, was sacked and almost destroyed, some time after, an arbitrary act, the
cause of which has not yet been well expluined, added to the sorrow of the
Europeans who were residing in Abyssinia, The English consul, Mr. Cameron,
wag put in irons.  This violation of the right of nations, has given rise to more or
less romantic versions which the journals of Europe have received and which
show in some degree the talkative and jesting spirit of Alexandria, where they
kad their source.

The"most rensonable explanation is this. Mr, Cameron, on leaving Abyssinia
in Nov. 1863, had taken with him an agent which the Negus bad attached to
him, undoubtedly asa spy. The consul had dismissed him after erossing the
frontiers, and this act had deeply offended Theodore. Moreover, he made a long
exeursion into the eatton districts of Sennfio aud Gallabat, in order to study them
with a view to the political and commercial interests of England. Theodore 11,
who did not understand that a diplomatie agent could be interested in commercial
matters, supposed that Mr. Cameron had gone to moke arrangements with his
mortal enemtes the Egyptians, and aseailed bim in eonsequence. Lastly, be had
been offended at veceiving from the foreign office, a letter signed by Lord Russell
and not, by the Queen berself, “ I wrote to Vietoria,” he said humourously, “and
not to this Mr. Russell, whom [ do not know.” This was probably only a pre-
text, for in January he had received with joy a letter from the French govern-
ment, signed by M. Thouvenel; it is true that in delivering this letter to Theo-
dore 1I. I bad hastened to declare that M. Thouvenel was the afu-Negus, (1 Liter-
ally, mouth of the Emperor, orator of the crown. It was formerly the first office
of the court. Theodore Il. suppressed it as being a sinecure) of Napoleon IIIL
However it may be, Mr. Cameron was enchained, shut up, end guarded night
and day in a tent near the quarter-general on the banks of the river Kuha. It
does not appear that during the last ten months this frightful eituation has had
an end, His servants and his clerks bave shared his fate. Among them wasa
young Irishman, 18 years old, who, after baving led for some months a perilous
life, bunting elephants in Nubis, had been seized with an irresistible desire of
sesing Abyssinia and its sovereign, kaowing that the Negus loved scenes of war
and of the chace, he brought as a present for him a very fine carpet on which was
represented the well kuown seene of the Spahi Jules Jenard chasing the lion; he
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had shewn it to me at Adona with satigfaetion, and ¢xpected wondera from it
le arrived just at the time Mr. Canievon was arrested, but was ot any Jess weli
received.  The hunter presented hts earpet, "« 1ow impertinent these Englisk
are!” snid Theodore to his officeys. “ Here is one whe furetells by a picture
that the Turks will slay me! Do you not see this man with a farbouch (1) this
Turk who fires at u Jion 3 Who is the lon of Ethiopia, if it be not 17 While the
Turks kill me, put this Euvglishman in hrons!” The poor youth asked with
surprise: ©* What have I dene?” ¢ You have done nothing.” said the Negus whoe
was goftened; “but as 1 have put your consul in chains, you cannot love me,
and ke who does not love me must nol be free.” 'Two months afterwards, Mr,
Cameron received another companion; it was the favorite, be, having heen absent
at the time of the arrest, had yielded to a good feeling by going the next, morning
to the audience of the Negus and asking him, in the name of his honour as s
civilized sovereign, to set Mr. Cameron and his friends at liberty. Uniortunately
he spoke the Amharie language very badly, and it appears that in his eonfucion
he substituted a word of command for a term of advice or prayer. * Do you hear
this ass,” eaid Theodore, “who pretends to dictate to me his orders? since he
has so much interest in the consul, ehain him with him ! "

While the relations of the Negus with the Europeans were becoming more and
more delicate, the condition of the empire continually grew worse. The senseless
and pumberless acts of severity on the part of Theodore produced of necessity
anarchy aud rebellion. Motionless at Gondar, the Abyssinian cmperor saw
inereasing around him insurrections the extent of which threatened to crush him,
In Tigré was Kassa Goldja, the gon of that Goldja whom the people of Adona had
killed in 1860, as we have already mentioned.

He bad no political standard, but a vendetla to execute upon the people of
Adona, to avenge the death of his father, which is a sacred obligation in the
East; he held the country from Tukagge to Mareb, and had attempted a bold
attack on Adova. He had been beatin, but the inhabitants had lost in the action
two of their chief generals; a2 son of the Euglish Coffin, an ancient prince cf
Antiteho and Koleb, the goldswith of the erown, and the richest citizen of Adima,
Goldja remained strong enough to disturb all Lower Tigré until the end of 1863,
Of more importance was the rebel chief of Kolla-Voggara, Terso Gobhesié, whose
bands infested the country within two halting places of Gondar. Terso received
as soldiers only those who proved, by showing their hands torn with stones and
thorus, that they were men to suffer waunt and ecntinue to the last extremity the
life of insurgents, under the ban of ihe law, and tracked to the depths of ravines
and caves. The merchants, however, praised lc :dly the generosity of Terso, and
his conduct towards the caravans which contrasted with the arbitrary seizures of
the emperor ‘fhecdore. *“The Negus is very strong this chief used to say, and
perhaps God reserves victory for him; if that bappens and if we must perish let
us leave, ot least, the name of honest men, free from every theft.” Thus he vose
rapidly in public opinion whilst the popularity of the Negus hourly waned. This
unpopularity, which he felt very much, rendered him still more harsh and violent.

(1) Gerard the hunter was in the uniform of a Spahi and had his bead covered with s
turdan.
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A woman came to complaiy, of excesses committed by the soldiers; he told her
with ironical abiupmese: « I care nothing for such trifles. you had better complain
to God.” * He is too far away to hear me,” replic:d the woman, “he is at God-
jam,” that is to eny with the rebel Tedla Gualu,  This man had shaken off since
the campaign of Feb. 1863, the involuntary terror with which the Negus had
inspived him until then, and sent to him ironical and provoking messages wiich
exasperated him to frenzy. From this violent and tragical condition originated a
mensure foveseen long befure, and one of the most deplorable of the reign. By a
deeree of April, 1864, Theodore 1L proscribed Islamism throughout the whole
extent of his empire, and declared all the Mussulmans rebels who did not apos-
tatize by eating meats called impure by the Koran., This measure was so much
in accordance with Theodore’s policy that we are surprised at its not being
passed befove, Yet this act, even laying aside the question of toleration, was
extremely impolitic and unjust. The Mussulmans in Abyssinin occupied the same
inferior condition as the Chiistians of the East do in the Mussulmauish states.
Strangers for centuries to the use of arms, thev had taken no share in the
troubles of the empire, and were satisfied to enrich themseives by commerce
which they had partly monopolized. Therefore, almost all the towns of Abyss-
inia. were Mussulmanish, either wholly as Derita, Empras, Hausea, or partially
as Gondar or Makdeva-Mairam. The private character of the Mussulmans was
in general superior to that of the Christian population. They could be reproached
only with the trade of slaves, which is perhaps the basis of Islamism. If the
Wegus had the right of punishing those convicted of trading in slaves, he had not
that of proseribing entirely a religion, Besides, by his injurious repeal of the
laws against this trade, be had shown himself the first upholder of this social
erime.

However tuis may be, the decree met with no armed resistance anywhere, as
the Mussulmans did not think for a moment of the possibility of such a struggle.
The greater part submitted as at Gondar; others (the people of Derita for ex-
ample) left their homes and their Jittle fortunes painfully gainel, and took refuge
in the woods. I knew at Mussaona a good Mussuman of Gondar, called Adem-
Kourman, whom I saw last July a prey to sorrow which was explained to me.
He bad left at Gondar considerable property and a very pretty wife whom he
loved very much, Theodore, seeing that he persisted in not returning to Abyss-
inia, found amusement in punishing this exile by confiscating his property and
seizing his wife. What seemed to grieve the unhappy Kourman was, not that
his wife had passed into the hands of the emperor, but that he had converted
and baptized ber.

I1L

The events which I have just related have sufficiently shown the character of
Theodore, so that at the end of this history I need not dwell long upon his
pbysical and moral character. The man on whouse head rests to-day the fate of
Abyssiniz is 46 years old. He is of medium size, hag an imposing carriage, with
an open and sympathetic countenance. His features, less regular than those of
most Abyasinias, are expressive and moving, and have nothing of that borrowed
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Jiguity which matks some oriental fuces with the stamp of solemn ingignificance
e look is fively and piercing ; the fixed hines of the profile express well the
firm will which has subjected to his yoke the freest and the least dacile people of
the Eust.  Rigorous towards others in point of etiguette, the Negus violates it in
his dress, and affects an air of vegligenee which, however, never amounts to bad
taste. The simple cloak of a soldier, a pair of trowsers and a sash in which are
his pistols and an English sabre, and over ail a chama or embroidered toga form
his wsual attire.  Europeans, on being presented to him, show sometimes hesita-
tion in distinguishing him in the erowd of silk doublets (halakamis) which
supround hiny, and commit mistakes which amuee him very much. This disdain
for all luxurious studied elegnnce rules all hig acts: the furnituve of his tent is of
the most simple charncter, while his reeidences at Magdola and Devra-Tabor are
filled with silks and the cloths of France and India. Engaged in & eampaign, he
carvies the black and coarse shield of the foot soldier, while a page bears at his
aide the state shield, which is covered with blue velvet and strewed with
imperinl fleurs-de-lis.

What strikes one most in Theodore, is 8 happy union of supplencss and foree,
especinlly the latter. Naturally haughty, violent, and addicted to pleasure, he
rules his passions in this respect, that they never cause him to go beyond the
hounds he has formed. He has been unjustly charged with drunkennese, and I
have received on this point information which T bad reason to believe more true.
He is temperate, eats little, and never drinks to an excess, still less to a brutal
atate of intoxieation, more worthy of a Jolof or Mandingo king than of a sovereign
of Christian Abyssinia. As for women they have never had the least influence
aver his public life. T except, however, bis first wife, the good and regretied
Tzoobedji, for whom bhe had a sort of worship. She was, besides, the faithful
compavion of lns days of suffering, and when he lost her, seven or cight years
ago, e saw io this death a punishment which beaven inflicted on him for having
burnt & woman alive at Godjam. Tzoobedji had kept him in the simple life and
in the pious customs of an Abyssinian of ancient tumes, and when she died, he
lived 18 montbs in the most strict continence.

Aun ambitious marriage has been the indirect cause of the dsiorders which have
since avigen. To settle the claims of the house of Oubie, he married, about six
years ago, the daugbter of Oubie, the young and beautiful Toroneche, who had,
throughout all Abyssinia, the name of an accomplished princess. Witty, eduea-
ted, and charming, she had scarcely any defect, but an obstinate prid>. whiek is
& failing common enough among the Abyssiniaus of a certain rask. For two or
three years the most perfect concord prevailed in their home. Theodore had for
his charming companion a tenderness mingled with a large amount of pride, and
when she presented him with a son, he assembled all the grandees in a theatrical
{éte, where he showed them the new-born, and said : **Here is he who will rule
over you!” It is doubtful whether the persons present took this remark in
earnest, against which the elder sons of the Negus might justly have protested.
One day at the feast of Easter, the princess asked her husband for the pardon of
some chiefs of Tigré, who had been kept in irons for their attachment to Qubié.

This proper request excited the suspicions of the Negus to the highest pitch.
Vour. X. o
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* Do you eay,” he replied, “ that you prefer your father to me#” “ Perhaps so,”
answered the proud princess. She had searcely spoken when she received a
violent blow upen her cheek. Bell, who wished to interfere, received another.
Oubie, who, since the marriage, had regained favour, was put in irons, and has
not yet recovered his liberty. Moreover the Negus, to sting his wife to the quick-
took immediately four favorites from the lowest ranks. This fivst freak having
passed, he dismissed them all, except one, a woman of Jedjo-Gallas, who has
nove of the physical or moral charms of Toroueche, but who skilfully retains her
capricious lover by many eares and attentions which the haughty Toroneche was so
imprudent as to despise. What shows clearly the debasement of the pational
character is, tha the people who surrounded the Negus have sided with him in
this seandalous act. The church alone protests by the voiee of zome bold priests.
At Easter, Tkeodore 1L, obliged, for the sake of decorum, to receive the sacra-
ment, obtains absolution only on condition of changing hic eonduct. He then
goes and seés the ifeghe, who still has seme influcuce over him, for he is proud, in
spite of his fuithleseness, of being the husband of & woman so much admired. He
passes an hour listening to the most biting and havsh trutbs, and if sometimes he
Lecomes angry and threatens, the iteghe coolly reminds him that a negus has never
killed his wife, and that she is well assured that he will not begin.

Theadere then returned somew hat ashamed to bis little court, makes a public
confession, declares * that he is the most scandalous sinner in Etbiopia, that he is
80 in spite of bimself, that itis a victory of the demon, a victory which should
muake us all feel our weakness and our nothingness.” Finally he promises that he
will try to do better, and dismiss the favorite, Easter over, be retakes her, and
adds sometimes another.

In these faulte, eveyrihing with the Negus is destined for effect. He is theatrical,
falerco, as the Abyssians say ; the shade of meaning is rendered in the great Latin
comedy by gloriosus. No one has more than be the attitude, the gesture, the voice of
royalty which commands; be presides admirably over an assembly, and his eio-
quence, lively and colored, rarely fails in its objeet. With an assumed contempt
for literary wen, whom he calls azmari (stage players), he is himself one of the
first order; he bas cultivated very much the Ambarie, the common language of
Abyssinia (1), and competent judges have assured me that his letters ave models
in thig language. He likes to write ; his letters, of a mystieal form and often ob-
seure, are master-pieces of African diplomacy. Io them it is very necessary, as
it is said, to read between the lines,

The name of Cromwell has often oceurred to my mind when hearing the Negus
epenk or when reading his letters. He recalls the famous protector by the theo-
logical pathos iu which be envelopes the inspirations of bis mysterions policy. He
evidently retaine, without his knowledge, the impressions of bis early scholastic
and monachal education. With him, the theologian has dictated to the sovereign
impolitic acts and useless deeds of severity, as the affair of Azago at the begin-
ning of his rcign. I have said that Azago was a little town of theological
merchants, who held upon the nature of Christ a very subtle opinion shghtly

(1) The Janguage of books is especially the ghif, a dead one which the clergy and lawyers
apcak and write. 1t is the Latin of Abycsinia.
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affected with heterodoxy. The upper commerce of Gondar belonged to this aeet,
whose ideas, little dangerous to the state, offended the Negus. He assembled at
Sondar a council, over which he presided, and where the dissenters argued warmly
agninst the ignorant Aboring and his orthodux courtiers.  Theodore resumed the
discussion, and asked the people of Azago: * Do you recognize the Jhoring, yes
ot nu, as your tegularly appointed head 2 “ Yes,” answered they without hesita-
tien,  “In that case, wy children,” veplied the Negus, “ you ave seditious persons
if you thiuk otherwise than the .4borina, the regular head of the church, and I,
the temporal protector of the same church. Go, therefore, and abjue your error,
or else the executioner will cut off your heads vn this very spot.” 1In fact, the
execu‘icner of the state wus there, armed with his heavy sword. The dissideuts,
out of countenance, observed that some time was requisite for sueh an action, and
requested three days for reflection. Theodore granted them, dismissed the assem-
bly, aud bad them confined in the council chamber without provisivns and without
water. I have not hewrd that any one of them waited until the evening of the
second day to aljure. Tt is said, ant T easily believe that they abjured anly with
their lips. There is in the mountains vear Gondar a half savage race, but timid
and inoffensive, the Inst remains of a population which probably preceded the
present Abyssinians in the possession of the soil. The Kamantes, (this is ibe
nume of the tribe) practice, under the shelter of their forvests, a mystericus
paganism, and have no other employment bt that of supplying the capital with
the needful amount of firewood. Theodore thought once of having them baptised
by force and en masse; but a cowtier. to whom he communicated this idea. judi-
ciously observed to him: “ that whenever the Kamantcs became Christians, they
would be tie equals of the other Abyssinians, and would disdnin to biing any longer
their fagots to the city, so that Gondar would be uo Jonger inhabitable”  This
worldly prudeuce saved these poor people from an unproveked persecution.
About three years ago, the French government demanded, by the voice of its
Cocsul, the free preachisg of the Rumau Catholic religloa in his empire. Theo-
dore auswered by a curious letter, the meaning of which is as followe: ¢ Itis
truly scandalous for Christianity that it should be divided into five or six hostile
comiunities, whilst Islamism presents a well disciplined body. Why should not
an occumenical council be held to draw up a doctrine whieh all the Christian
warld ehould be bound to adopt? The poutifis holding the five equal parmiar-
chates of Christianity, A? xandvria, Antioch. Rome, Coustantinople and lerusalem,
would gettle without dispute the question of koowing whether the chureh onght
to have w head, aud if this head chould Le at Rome ov somewhere clte. Tam
ready te submit to the decrees of sueh a council; but until it is convohd, 1 will
rewain inomy ancient faith, wiich is that of my fathers, and I will not «llow any
other to be preached, for there onght not te be two religions in a well governed
state” Faithful to this programme, Theodore permits no attuck ag:inst the
official church, whether it comes from the Protestauts ov fiom the Catholies.
While showing bis obedience to the national chureh, Theodore considers bimself
bound 10 no respeets to a clergy whose influence hinders his policy, and waose
head, .Jborina Salamg, is an incorrigible avd potorious conspirator, Salama,
during the six fust years of his pontificate, treated the Avyssinian priuces with
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the arreganee of an upstart who feels himself supported by the masses. It was
reported to him one day that the iteghe Menena, in 8 humorous moment, had
called him a slave, in allusion to the sum paid to the patriarch of Alexandrix for
bhis nowination. ¢« Yes,” said Sulama, * I am a slave, but a valuable slave, since [
paid 7,000 talaris.  If the iteghe were exposed for sale in the market of Metamma
she would not bring 12 talaris.” With Theodore affairs took a different turn
very quickly, as the following anecdote proves whieh has too much of the Abys-
ginian character for me to substitute my recital for that of the narrator, a simple
bacha (eaptain) of the guard.

One Sunday morning I was summoned to the presence of the Negus, about six
o'clock. I went trembling, for it wasa bad eign to be called to him so early.
His majesty said to me: “ Bacha George, go and find the Aborina: call him an
ass, call bim a dog.  Go!”  Ibent my head to the ground, and replied : “Sire, 1
am ready to obey ; but deign to consider that I am merely a eaptain, nnd that
your sacred words will Inve more power through the mouth of a ras (1) (colonel),

“ You are right,” said the Negus gracefully to me, and he summoned the colonel
on duty. I know Salama, and I do not doubt that he answered with a strange,
deep tone to this message. Such a state of affxirs could not but have a bad issue
for oue of these two cunuing, circumspect, and irreconcileable enemies. Not three
years go the aborina was confined some time at Magdala, and the striciness of
his imprisonment bas only been partially concealed by the outwaid attentions
which are bestowed upon him. The Negus is au educated man in an Abyssinian
point of view, that is to say, he is versed in national bistory and theology, while
he is very well'acquainted with the contemporary state of Europe. He appears
to esteem our civilization very highly in the material point of view, whilst in the
noral he placed 1t low enough. ‘lhese piejudices will be easily explained when
we consider that five-sixths of the Europeans whom the love of travelling or the
desire of making their fortunes, attracted into Abyssiuia, have left behind them
remembrances little caiculated to cause the name of Fraok to be either loved or
honored,  The trouble of Tigre, by rendering the name of Abyssinia a.we fumi-
liar o our ears, had drawn into this country a large number of adventurers, engi-
neers, founders, drill officers, with problematiceal certiticates. I knew one who,
havi g made Jarge advances of guns to Negousié, had the audacity, after the
death of 1he pretender, to go and present to the victor the aceount of the manu-
facturing expenses. Theovore laughingly gave 1000 talaris to this mao and sent
bim away. Now such an action would have very different consequeuces. It is
not astoniching that, with such ideas, the Negus should be little iuclined to favour
the temporary emigration of his subjects cither to Europe, or to the Mussulman-
ish countries. e finds it advantagenus to strengthen among his people the
proud idea that Abyssinia is the centre and the jewel of the earth, but he kuows
perfectly well where to stop. If he does not dare to prevent the faithful Amba-
ras from making the pi'grimage to Jerusalew, he does what he can to bring it
into distavour, and when they return be likes to quistion them publiely upon the
beauties of the Holy Land, as compared with Abyssinia. The pilgrims quickly
declare that the land of Israel is arid, bare, naked, and accursed, with a large

(1) Ras, a civil title, means constable, and in the military hierarchy is translated colonel.
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marsh, salt and leady, and a viver in comparison with which tle Takazze would
be a sea. Theodore then turns to the audience @ “If it he «o” save he, “ with the
Holv Land, with the svi! which God himself chese for hia people, what must be
the other countrics of the west?  Let us thank God, my friewids, for being horn
in this terrestrial paradise called Abyssinin

The personal courage of the negus has never been called in question; he is
only too ready to expese himself in a battle, and in one of thoze Wiilliant duele
where his superiotity zs a soldier has always gained him the vieory.  Without
speaking of those I have mentioned, he has had more reeent ones, that, for ex-
ample, in which he kilied with a ball in his forehead, the best general of Tedla-
Gua'lu, 4 years ago. e presents a magnificent appearance at the head of a
squadron and at full gallop, when intoxicared by the movement and by the smoke,
he utters, with a fu'l and quick voice, his battle-ery: Abba Langlhia. His
talents as a general and a strategist are more disputable,  The campaizn of Gad-
jam, of which T was a witness, was so deseltory aud so pitiful that T have filt
like inquiring if Theodore did not make the war last by calenlation, His tactics,
mysterious and sinister, are well calenlated to strike the imagination. Then,
after some days repose, the army recvives orders to be in readiness to march the
next day in a given direction, to the south for example. Two hours aferwards,
at sunset, the negus mounts hig horse, impassive and taciturn  Thirfy chosen
fusileers are gronped avound him, five or six sure horsemen fotlow him five paces
behind ; he marches to the north or {0 the east no one knows where, and isnot
anxions to he informed. Some days pass withoni any news, then people iear
that Theodore has surprised, after a long forced wareh, in which be hus received
reinforcements seattered among the cantonments, nrebellions provinee, and has
massacred many of its inhabitanta, At last an imperial prociamation is issued
in all the districts. Listen to what Djow-Iloe sayv<: “1 have punished the
wicked, T have killed 22,030 men. Peace be unto honest men, and et no
one be distmbed!” By a~contrast which wiil be understond by those who
bave known him intimately, this tervible man loves acts of kindness, adopts
arphans, takes care of their future lieo gives them in marvriage, and never loses
sicht of them. Ife adores ¢ Mven attends to theny and affords thom as mnch
amusement as a grand-father 5 they undoubediv maks him forget the base ard
treacherous persois who surround him, = Naot ane of you loves me” he <avs
sometimes to the courtiers who encirele him. = Those whe il ey prizons me
bappier than T, for there are persons who lLove them and think of them; when 1
die, not one of you will throw a handful of earth upon my arave”  To this the
answer might be given, that hie has done everytling 1o render himself an object
of terror, and has dore nothing to gain the affeciions of his snbjects. His evsic.
matie wistrust has cast into chains almost all the representatives of the teudality
of the empire. This feudality his engendered all the evila which have precipi-
tated Abyssinia into the abyss where she has rolled for more than a century
yet, individually, the most of these great vassals were men naturally proud,
worthy and estimable. I will mention only two, who still live, Belgada Arma nnd
ras Oubie (who must not be confounded with him of Derestie who was con-
quered). The latter is a fine old man with a soft and gentle figure, who uader-
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stands and loves the Europeaus.  The companion of his long life came to share
his ehaivs ; the Negus tried to intnuidate and separate them by a divoree, but
his efforts were in vain,  * Your majesty,” said the noble woman, “can put us to
death: you cannot sepatate us, {or heaven remains to us.”

The arrest of Balgada was chaiacteristic. Under the pretext of coming to
render homge to the Negus, he had presented himself before him at the bead of
an army of Tigreens, as if to brave him. Theodore was not a man to be pro-
vohed in this way ; graciously he received Balgada, invited him to dine with
him, took him by the arm to show him the interior of his camp, and at the end of
this promennde put him in irons, Balgada became enraged, insulted Theodore,
who stood by unmoved at the exeention of the order, and demanded of him what
crime he bad committed.  “None,” answered the Negus, “I arrest you beeause
Tigr loves you and beeause you are strong and foolish enough to excite a new
revolution.” ¢ Give me a horse and a sword,” said the exasperated Balgada,
“and prove to me with a sword in your hand that you are wosthy of the throne!”
“ God preserve me from that !” replied Theodore without any emotion. * Abyss.
inta has had brainless palading enough like you, and they have been her ruin,
she needs vow a master and order, go, and may God deliver you!” This saying
was not, as some might think, a bitter jest, it should rather be translated thus:
“Pray to God that he may bring about days so penceful that I may, without
endangering the public peace, restore you and similar ones to liberty.”

We have led the reader into the very hemt of cotemporaneous events. Iow
will we conclude this series of coufused strugales which we have endeavoured to
relate? It is very ceriain that for mne yems the whole of Abys¢inia has been
under the sway of one man.  Of all the more or less factious rivals of Theodore,
not ove haz been a serious pretender. The strovgest, Agna Negnisie, was inde-
cision itself and the plaything of a thousand intrigues. The last of the idle kings,
Johannes, who has been the object of the thonght of sume European politicians,
is a man of gentle manners, a iiteraiy character, a poet, but a prince without
prestige and without a pame.  The terrible sovereign before whom all Abyssinia
trembles speaks to Jobanuves with submission, ealls him my master, would not
dare 1o sit before Lim, but coldly leaves bim to die in misery, in the depths of
the lunely palace of his ancestors which the ironical generosity of the Negus has
Jeft him. "There remains Tedla Gualu, of whom the supporters of the insurrec-
ticn seck to make a great man ; he is merely a little skilfol prince, who does full
justice to himself by uvoiding every pretension to the crown, and who only
desives to live as a sovereign in his fief of Godjum, without having to pay tribute
to any one.

Theodore 1. deems it of the greatest importance to perpetuate his dynasty
and with it the empire which be has restored. He pretends to bave an unshaka-
ble confidence in this: is it well founded? however, this is how be reasons:
“ God has promised the future to the house of David. Of this house, I am the
unly heir among all the eotemporary sovereigus; the future then belongs to me.
or at lenst to my Jine. I'may succumb, but my line must triumph, for the pro-
phecics caunot be false”  He has two adult sons by his first wife. The older is a
kind of vulgar caliban, despised and detested by his father, who carefally res
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.ves him from every politieal travsaction. His ferocity weuld render even a
king of Guinea jealous; at the end of some triflirg disturbance with the suppres-
ston of which he was charged, he sent to his father a basket {ull of forn out eves.

Sometimes he introduced into the ears of the sufferers cartouches to which
others set, fire to blow out their brains. Given to drink and foud of talk, he used
to drink hydvomel with some of the superior officers and to speak ill of the Negus
to them. The latter being informed, put him under arvest for some time in an
ass-stable, saying to him that be would be with his kind. Quite diffevent is the
seeond son, Dedjaz Mechecha, o young prince twenty-two years old, who * 4
rendered himeelf so popular in the government of Dembea, with which he was
invested about 1861, that Theodore has thought prudent to recall him. “ What
means this secking for popularity 27 said he harshly to him. “Do yon think of
acting like Absalom, of gaining the favour of the people to supplant your father?”
The influential men, whom Theodore’s uubridled acts of violence terrify, hope
much in Mechecha, and undoubtedly, in case of the death of the Negus, the
wisest would rally around this brave and sympathetic young man, but will he
bave his father’s ivon hand to gnvern this people 7 It is, at least, doubtful.

Considering the almost total inecapacity of the Abyssinians to govern them-
selves, good minds, desiring, above all, peace and order, have spoken of foreign
intervertion. This is too great a step 5 there are extreme remedies to which we
should have recourse only when social order is decply injured. It was theuzhy
also that the English government, out of patience, was prepariug to act vigor-
ously against the sovereign of Abyssinia. Information, which there is every
reason to believe, permits the assurance on the contrary, that fhe foreign office
ases every means to obtain amicably the liberty of its subjects, znd eurefully
avoids everything which might urge the Negus to commit one of those b oody
acts of foolishness which unhappily would surprise no one.  This prudence is”
praiseworthy and has the advantage in preparing a desirable solution without
involving the future; but, whatever may happen, this question of the future will
always engage the atteation of the great powers whom the course of events has
created aibiters of the destinies of the Christian East. It is an extreme ecovtract-
edoess of ideas which sees the question of the Kast only upon the Bosphorus or
in the Holy Land; it is a question with a thousand faces, positive for some, phil-
osophic for athers, imminent for all. It slumbers and threatens to break forth
wherever there is involved a g:eat European iulerest, esmmercial, human, reli-
gious, for every Christian question which enters into the arena of politics becomes
of necessity a European one. The Levant has kept for us surprises which have
often tuken us unawares; this is not the fault of the government, occupied with
a thousand different cares; it ie that of infoimers, of diplomatic agents, of miss
ionaries, and of scholars, who have negleeted to seek the truth or bave more or
less innocently concealed 1f. It is mine also, if I have not succeeded by this
study iu fully showing an indisputable fact and a conviction which every one may
discuss, This fact is, that the Abyssivian people, in whomn the majority of man-
kind sees a sort of negro race scarcely less ferocious aund less brutal than the
gest, is a strong, lively and intelligent vation, allled with Europe by physical
traits and still wore by its strange civilization, which carries us baek to the most
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eurions tin ez of the middle ages ; it is that Theodore is one of the most remark
uble men of this century. & man of gevius puried in the midst of barbavism, and
whom a fatality, sometimes merited, urges on to an abves. The conviction
which I weuld like to give to rerious minds iz, that a people, which hus had the
euergy to preserve in the depths of Afrien, and surrounded by the double bar-
barism of Mussulmans and pagans, so many great and noble things, to begin by
Christianity, deserves the cffective and restoring protection of Europe.

To remove paltry rivalies, nurrow questions of sects. or of pretended acts of
legitimaey, to aid Abyssinia in vecovering order and umty without despotism, to
obtain an energetic government, enlightened and friendly o Europe, to seck
within herself the elements of her renovation, following the programme (too long
forgotten) of Theodorz IL.  Here is certainly a poliey liberal and noble. by no
means chimerical and sentimental, with all due dcference to those who vegret
that France saved Greece in 1327. This poliey bas never been lost sight of by
the two representatives of France and England whom ¢hance and their own desive
huve connected with the cotemporancous affairs of Abyssinia. 1 will add that
these very misfortunes have in no degree altered their faith in the future of a
nation which has not without come secret design of Providence remained alone
fiee and christian in the midst of this degiaded and lost Africa. Let me be
permitted to suy so at leass for mysclf.

GUILLAUME LEJEAN.

ENTOMOLOGICATL SOCIETY OF CANADA.

The annual general meeting of the Society was held in the rooms of the
Canadian Institute, on Thursday, February 16th, at 3 o'clock, p.m : the Presi-
dent, Wm, Saunders, Esq., in the chair  The report of the Council for the past
year was read and accepted : as were also the reports from the branch societies
at Quebee, C. B, and London, C. W.: from all of which it is gratifying to learn
that the Society is making very satisfactory progress. The following gentle-
umien were vroposed, and unanimously elecied members :—James Bovell, Exq.,
M D, Professor of Physiology, Trinity College, Toronto: Rev. W. A, Johnson,
Weston, C.W.; John Macoun, Esq., Belleville: Johnson Pettit, Esq., Grimsby ;
Rev. W. . Clark. Editor of the Cunuda Furmer, Toronto; C. W. Lloyd, Esq,
H. M. 16th Regiment, Toronto : J. E. Orange, Esq., H. M. 16th Regiment, To-
ronto. Francis Walker. Esq., F.L.S. of the British Museum, London, England,
was elected an lonoruy member ; and Beverley R. Morris, Esq., M.D., London,
England (late of Toronto), a correspoading member.

The following donations to the cabinet were announced, and the thanks of
the Society ordered to be transmitted to the donors :—From F. Walker. Esq.,
F.I.S, a very large and valuable collection of European Ipsects, comprising
several thousand specimens, chiefly of the orders Coleoptera, Lepidoptera, and
Neuroptera, with a few Hymenoptera. From Rev. F. Q. Morris, Nunburnholme
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Yorkshire, England, & number of English Lepidoptera. From Mr, Prest,
York, England, ditto. From Mr. McLachlan, London, England, a valuable col-
lection of typical forms of Trichoptera, being the Rritish species cnumerated in
his receut monograph on this erder. From Mr, Pettit, Grimsby, 137 specimens
of Canadian Insects, chiefly Coleoptera and Lepidoptera. From Mr Saunders,
London, C. W. several specimens of the same orders. Trom Mr. Orange, a few
Lepidoptera.

The following works were presented to the Library by the Rev. II I Iope,
Toronto :—Gosse’s Romance of Natural Ilistory ; DBroderip’s Zoological Recrea-
tions : Klements of Natural History, vol. 2; a copy of the ¢ Carte de Visite ™ of
Mr. I Ulke, Coleopterist, Washington, D.C. : and a photograph of & new specics
of Mypie (4. Langtonii, Couper) were also announced as having been received
from Mr. Wm. Couper, Curator of the Quebee Branch.

The following officers were elected for the year 1865 :—President, Rev. Prof.
Hincks, F.L.S. ; Vice-President, William Saunders, Esq. ; Secretary-Treasurer,
Rev. C. J. S Bethune, M. A.; Curatory, Robert V. Rogers, Esq., Jr, B.A. Nr.
Harbottle was also requested to assist Mr. Rogers in the duties of the Curator-
ship during the year.

The standing Committees on the various Insect orders were re-arranged as
follows ;—On Coleaptera, Prof. Croft, Messrs. B. Billings and Conper. On Lepi-
doptera, Messrs. Bethune, Reed, Saunders. and Bowles. On Orthoptera and
Neuroptera, Prof. Hincks, Dr. Cowdry, Mr. B Billings. On Diptera, Messrs.
Rogers, Conper, and Clarke. On Hymenoptera, Messrs. Saunders, Beckett and
Bowles. On Insect-architecture. Messrs. Couper, Sangster, IHope, and II.
Cowdry. )

Mr. Saunders reported, on behalf of the Com=ittee on Canadian silk-produneing
moths, that during the past year he had succeeded in getting two of the best
of our silk-producers (Altacus cecropia and A. polyphemus) to breed in captivity,
and that there is not the slightest difiiculty in raizing them in any numbers.

Mr. Bethune,-on bebalf of the Committee on Lepidoptera, presented a list of
upwards of three hundred Canadian species uot enumerated in the list already
published by the Society. He was authorized to proceed with its publication
immediately.

Mr. Hope suggested that the Society should send a colicction of ti:e more
couspicuous Canadian Inscets to the Exhibition about to be held in Dublin, in
order to afferd naturalists at home an opportnnity of seeing some of the insect
forms of this country. After some discussion, in which the suggestion was
approved of. it was decided to defer any action in the matter till it was learnt
whether the Government intended to make any grant to meet the expenses of
forwarding articles from this country.

The Secretary informed the meeting of what had heen doue in order to pro-
cure German entomological pins for the Society. Euglish ones bad been im-
ported in mistake by the merchant to whom the order was entrusted, but mea-
sures had been taken to send them back and obtain the desired quality as soon
as possible.

Papers were read (1) by Mr. Bethune, on **Some New Species of Canadian
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Nocturnal Lepidoptera; (2) by Mr. Saunders, “ Observations and Notes on
Insects during the past season.”

The meeting also assembled in the evening for the purpose of examining
specimens, comparing notes, &c, and adjourned after a couple of hours spent
very pleasantly.

THE ENTOMOLOGICAL SOCIETY OF CANADA.
REPORT FOR 1864.

The Council of the Entomological Society of Canada, in presenting their
Second Annual Report beg to congratulate the members upon the very satisfac-
tory progress that has already been made by the Society. During the past
year. two branches have been formed in conection with it ; one at Quebee, C.E ;
the other at London, C. W, both of which are now in active operation. This
is a course that will, we trust. be followed by entomologists in other parts of
Canada, and thus a strong society will be formed, which may successfully carry
out the study of the insect fauna of Canada. The Quebec Branch now contains
twelve members, and has already formed a goodly zollection of native insects,
four papers were read during the year, and meetings were regularly held in the
rooms of the Literary and Historieal Society ; its proceedings are published in
the “ Canadian Naturalist and Geologist.” The London Branch was organized
on the 1st of July. 186 ¢, and now numbers fif{een members : monthly meetings,
at which tive papers were read, were held at the houses of members in rotation,
and during the season, the mornings of every Monday were devoted to field ex-
carsions, The Parent Society, exclusive of the Branches, is now composed of
fwenty-one members ; the whole number js, therefore, forty-eight, an increase of
twelve during the year. Three general meetings of the Society have been held,
and several field-meetings also, during the summer months. Six papers have
been read, and several valuable contributions to the library have been received.
The number of donations of specimens of inseets to the Cubinet of the Soeiety.
is particulmly gratifying,—the whole number now amounting to npwards of
2,500. Moreover, in addition to these, a large number of European insects, of
various orders, has been brought out for the Society by the Secretary—the gift
chicfly of Francis Walker, Esq.. F.L.S., of the British Museum, London,—these
have not yet been srranged in the cabnet provided for them by the Canadian
Institute, but will ere long be putin their proper places. A list of Canadian
Lepidoptera, embracing all the Rhopalocera. and the groups Sphingina and
Bomkbycina of the Heterocera has been published ; the remainder is under pre-

'paration. The Council, in conclusion, cannot refrain from expressing their
regret that the Society has been deprived of the active co-operation of Dr. B. R,
Morris, of Toronto, who lately left this country for England. His interest in
our proceedings will, we trust, be contisued as a corresponding member.

CHARLES J. 8. BETHUNE,
Secretary.
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