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nate variation is permitted. Thus, the selective premium upon 
variation 99 being no greater than that upon 98, 98 would have 
as good a chance of leaving offopring (which wculd inherit and 
transmit this variation) as would 99 : similarly, 97 would have as 
good a chance as 98, and so on. Now· there is thus a much 
greater chance of variations being perpetnated at or below 99, 
than at or above roo; for at roo the hard line of Selection (or 
Economy) is fixed, while there is no corresponding line below 
roo. The consequence of free intercrossing would therefore be 
to reduce the average from 100 to 99· Simultaneously, however, 
with this reducing process, other variations would be surviving 
below 99, in greater numbers than above 99 ; consequently the 
average would next become reduced to 98. There would thus 
be "two operations going on side by side-the one ever destroy· 
ing the symmetry of distribution " round the average, ''and the 
other ever tending to restore it." It is evident, however, that 
the more the average is reduced by this process of ind iscriminate 
variation, the less chance there remains for i ts further reduction. 
When, for instance, it falls to go, there ale (numerically, though 
not actually, because of Inheritance) 89 to 9 in favour of dimi
nution ; but, when it falls to 8o, there are only 79 to r9 in such 
favo ur. Thus (theoretically) the average would continue to 
diminish at a slower and slower rate, unti l it comes to 50, where, 
the chances in favour ol increase and of diminution being equal, 
it wonld remain stationary. 

H av inv. thus, for the sake of clearness, considered this prin
ciple ap;,· t, let us now observe the effect of superadding to it the 
influence of the Economy of Growth- a principle wi th which its 
action must always be associated. llrie fly, as this influence 
would be that of con tinually favouring the variations on the 
of diminution, the effect of its presence would be that o f con· 
tinuous!y preventing the average frmn becoming fixed at 50, 40, 
30, &c. In other words, the ''hard line of Selection," which 
was origi n1lly placed at roo, would now become progressively 
lowered through 90, So, 70, &c. ; always allowing indiscriminate 
variati on below tl•e barrier, but never above it. 

It will be understood that by " cessation of selection from 
changed conditions of life" I mean a change of any kittJ which 
renders the aflected organ superfluous. Take, for example, the 
exact converse of Mr. George Darwin's illustration, by suppos
ing a herd of cattle to migrate I rom a small tract of poor pasture 
to a tract of rich. Segregrttion would ensue, the law of 
battle would become less severe, while variation would be pro· 
mated in a cumulative manner by the increase of food. The 
young males with shorter horns would thus have as good a 
chance of leaving progeny as " their longer-horned brothers," 
and the average length would gradpally diminish as in the other 

Of course, as the predisposing cause ot impoverished 
nutrition would now be absent, the reducing process would take 
place at a rate. Moreover, it is to be remarked that 
this principle differs in an important par ticular from that 
enunciated by Mr. Darwin, in that it could never reduce an organ 
much below the point at which the Economy of Growth (toge
ther wi th D isuse) ceases to act. For, returning to our numerical 
illustration, suppose this point to be 6, the average would even
tually become fixed at 3· 

That the principle thus explained has a real exic;tence we m::ty 
safely conclude, theoretical consideratiens apart, from the analogy 
afforded by our domestic races ; lor nothing is more certain to 
b reeders than the fact that neglect causes degeneration, even 
though the strain be kept isolated. It will be obserYed that, i l' 
thi s principle has a real existence, it is of considemble importance, 
theoretically, since it must act, to a greater or less ext ent, m 
all cases where Disuse and the Economy of Growth are in opera
tion; and although in the ini tia l stages of reduction, when the 
purchase, so to speak, of the last ·named r rincipie is great, its 
influence would be eompantively trivbl, this would be 
more and more felt the smaller the organ became-i.e., the nearer 
the poin t at which the Economy Growth ceases to act. The 
Ce;sation of Selection should therefore be regarded as a reducing 
cause, which co-operates with other reducing causes in all cov·s, 
a nd which is of special importance as an accelerating agent when 
the influtnce of the latter becomes feebk 

GEORGE J. 

L akes with two Outfa lls 

ON 22, 1863, the Ja:e Captain Speke published h is 
map, giving (on authority) f our outlets from Victoria 
Nyanza , convergmg to o11e valley or water-flow- the NJ!e. 

On June 27 and on July zo I wrote to the Athellll!Uiit :- "I 
think that this native information will prove to be erroneous ; " 
that I thought "that no lake can have more than one outlet ; " 
and I added, "May I lay the question as to the matter of fact 
before the readers of the Athma!um?" In reply, the Black Loch 
in Dumfriesshire was statEd to have two outlets to two distinct 
valleys or water-flows-one to the Nith, the other to the A yr. 
The L och, however, has but one outlet, and that artificial. The 
water-parting has been cut through by man-a mill-lead made to 
Lord Bute's Borland mill, and the one outlet is an iron sluice in 
a stone dam. All this is beauti fully shown in Sir Henry James's 
ad mirable 25-inch Ordnance Maps. 

Dr. Bryce (" Geology of Arrau," 3rd edition, p. 3) says that 
Loch-an-Davie has two outlets to two different valleys. It has, 
ho wever, but one outlet, to the south-to Glen I orsa, as I stated 
in the Athmtl!um, July 22, 1865. The new inch Ordnance Map 
of Arran gives one outlet, but unfortunately to the north, instead 
of to the south. I will not refer to my letter on the two outlets 
to two valleys irom the Norwegian Le3je;;kaugen Lake, which 
you did me the honour to publish last September, and with 
which Prof. Stanley J evans agreed. But I quote the above cases 
to show that even the highest authorities make mistakes as re
gards hkes and their outlets. I cannot, ho"·ever, •uppose any 
mistake in Prof. Bell's account of the two outlets to two valleys 
from Shoal Lake, published in NATURE, vol. ix. p. 363, by 
Prof. Dawson. I would then, in deference to these authorities, 
modify my dictum by saying, that if by a rare possibiltty a lake 
may be found to exist on a water-parting having at opposi te ends 
two outlets to two d ifferent valleys, I should sti ll douDt the possi
bility of a lake at its one lower end having a multipiicity of out· 
jets converging to one vailey or water-flow, as in the case of the 
Victoria Nyanza. And this owing to the extreme i1nprobability 
that the erooion at each outlet should continue at precisely the 
same rate. 

The outlet of every lake in the wide world is always 
being lowered from eros ion, as are valleys themselves. Valleys 
exist only in the diosolntion of hills. They are mere water-flows. 
They are the perpetually changing effects of atmosphe ric disin
te.cration, and the erosion of rain and rivers, and consequently 
evCry is a valley-parting. 

Alresforcl, March 14 GEORGE GREENWOOD 

A Beech pierced by a Thorn 

0 .">'the road from this to Belfast there a thorn hedge wi th 
beech trees at in tervals, and thorn plants have grown right 
through the mi Idle of the trunks of two of the beeches. I do 
not know \vhether this is sufficientlv uncommon to be worth 
mentioning in NATURE. • J OSEPH J OHN MURPHY 

Old Forge, D nnrnurry, co. Antrim 

1 
KINETIC THEORY OF THE DISSIPATION OF 

E lVERGY 

J N abstract dynamics an instantaneous reversal of 
the motion of every moving particle o f a system 

ca u ses the system to move backwards, each particle of it 
along its old path, ·and at the same speed a s before when 
again in the same position-that is to say, in m athemati
cal language, any solution remains a solution tis 
cha n ged into - t . In physical dynamics, this simple and 
perfect reversibility fails on account of forces depending 
on friction of solids; imperfect fluidity of fluids ; imperfect 
elastici ty of solids; intqualities of temperature and con
sequent condu ction of beat produced by stresses in solids 
and fluids ; imperfect magnetic retentiveness ; residual 
electric polarisation of dielectrics ; generation of heat by 
electric currents induced by motion; diffus ion of fluids, 
solution of solids in fluids , and other chemical changes; 
and absorpt ion of radiant heat and light. Consideration 
of these agencies in connection with the all-pervading 
law of the conservation of energy proved for them by 
Joule, led me twenty-three years ago to the th eory of the 
dissipation of energy, which I communicated fi rst to the 
Royal Society of Edinburgh in 1852, in a paper entitled 



© 1874 Nature Publishing Group

NATURE [ April9, r874 

"On a Universal Tendency in Nature to the Dissipation 
of Mechanical Energy. 

The essence of Joule's discovery is the subjection of 
physical phenomena to dynamical law. If, then, the mo
tion of every particle of matter in the universe were pre
cisely reversed at any instant, the CO!Jrse of nature would 
be simply reversed for ever after. The bursting bubble 
of foam at the foot of a waterfall would reunite and de
scend into the water : the thermal motions would recon
centrate their energy and throw the mass up the fall in 
drops reforming into a close column of ascending water. 
Heat which had been generated by the friction of solids 
and dissipated by conduction, and radiation with absorp
tion, would come again to the place .of contact and throw 
the moving body back against the fo rce to which it had 
previously yielded. Boulders would recover from the 
mud the materials required to rebuild them into their 
previous jagged forms, and would become reunited to the 
mountain peak from which they had formerly broken 
away. And if also the materi alistic hypothesis of life 
were true, living creatures would grow b ackwards, with 
conscious knowledge of the fDture, but no memory of the 
past, and would become again unborn. But the real phe
nomena of life infinitely transcend human science, and 
speculation regarding consequences of their imagined re
versal is utterly unprofitable. Far otherwise, however, is 
it in respect to the reversal of the motions of matter unin
fluenced by life, a very dem.entary conside1·ation of which 
leads to the full explanation of the theory of dissipation 
of energy. 

To take one of tbe simplest cases of the dissipation of 
energy, the conduction of heat through a solid-consider ' 
a bar of metal warmer at one end than the other and left 
to itself. To avoid all needless complication, of taking 
loss or gain of heat into account, imagine the bar to be 
varnished with a substance impermeable to heat. For the 
sake of definiteness, imagine the bar to be first given 
with one half of it at one uniform temperature, and the 
other half of it at another uniform temperature. In
stantly a diffusing of heat commences, and the distribu
tion of temperature becomes continuously less and less 
unequal, tending to perfect uniformity, but never in any 
finite time attaining perfectly to this ultimate condition. 
This process of diffusion could be perfectly prevented by 
an army of Maxwell's" intelligent demons"* stationed at 
the surface, or interface as we may call it with Prof. James 
Thomson, separating the hot from the cold part of the bar. 
To see precisely how this is to be done, consider rather a gas 
than a solid, because we have much knowledge regarding 
the molecular motions of a gas, and little or no knowledge 
of the molecular motions of a solid. T ake a jar with the 
lower half occupied by cold air or gas, and the upper half 
occupied with air or gas of the same kind, but at a higher 
temperature, and let the mouth of the jar be closed by an 
a ir-tight lid. If the containing vessel were perfectly im
permeable to heat, the diffusion of heat would follow the 
same law in the gas as in the solid, though in the gas the 
diffusion of heat takes place chiefly by the diffusion of 
molecules, each taking its energy with it, and only to a 
small proportion of its whole amount by the interchange 
of energy between molecule and molecule ; whereas in 
the solid there is little or no diffusion of substance, and 
the diffusion of heat takes place entirely, or almost en
tirely, through the communication of energy from one 
molecule to another. Fourier's exquisite mathematical 
analysis expresses perfectly the statistics of the process 
of diffusion in each case, whether it be "conduction of 
h eat," as Fourier and his followers have called it, or the 
diffusion of substance in fluid masses (gaseous or liquid) 
which Fick showed to be subject to Fourier's formulze. 
Now, suppose the weapon of the ideal army to be a club, 

* The definition of a u demon." according to the use of this wm·d Ly 
Maxwell, is an intelligent being endowed with free will, and fine enough tac
tile and perceptive orgamsation to give him the faculty of observing and 
influencing individual molecules of matter 

or, as it were, a molecular cricket-bat ; and suppose for 
convenience the mass of each dPmon with his weapon to 
be several times greater than that of a molecule. Every 
time he strikes a molecule he is to send it away with the 
same energy as it had immediately before. Each demon 
is to keep as nearly as possible to a certain station, 
making only suct1 excursions from it as the execution of 
his orders requires. He is to experience no forces except 
such as result from collisions with molecules, and mutual 
forces between parts of his own mass, including his 
weapon : thus his voluntary movernents cannot influence 
the position of his centre of gravity, otherwise than by 
producing collisicn with molecules. 

The whole interface between hot and cold is to be 
divided into small areas, each allo tted to a single demon. 
The duty of each demon is to guard his allotment, turning 
molecules back or allowing thein to pass through from 
either side, according to certa.in definite orders. First, 
let the orders be to allow no molecules to pass from either 
side. The effect will be the same as if the interface were 
stopped by a. barrier imr.'ermeable to matter and to heat. 
The pressure of the gas being, by hypothes is, equal in the 
hot and cold parts, the resultant momentum taken by 
each demon from any considerable number of molecules 
will be zero ; and therefore he may so time his strokes 
that he shaH never move to anv considerable distance 
from his station. Now, instead of stopping and turning 
all the molecules from crossing his allotted area, let each 
demon permit a hundred molecules chosen arbitrarily to 
cross it from the hot side ; and the same number of mole
cules, chosen so as to have the same entire amount of 
energy and the same resultant momentum, to cross the 
other way from the cold side. Let this be done over and 
over again within certain small equal con:.ecutive intervals 
of time, with care that if the specified balance of energy 
and momentum is not exactly !ulfillecl in res pect to each 
successive hundred molecules crossing each way, the 
error will be carried forward, and as nearly as may be 
corrected, in respect to the next hundred. Thus, a cer
ta in perfectiy regular diffusion of the gas both ways across 
the interface goes on, while the original diffe rent tempera
tures on the two sides of the interface are maintained 
'vithout change. 

Suppose, now, that in the original condition the tempo
rature and pressure of the gas are each equal throughout 
the vessel, and let it be required to the tem
perature but to kave the pressure the sa.me in any two 
portions A and B of the whole space. Station the army 
on the interface as previously described. Let the orders 
now be that each demon is to stop all molecules from 
crossing his area in either direction except roo coming 
from A, <trbitrarily chosen to be let pass into B, and a 
greater number, having among them less et<ergy but 
equal momentum, to cross from B to A . Let this be 
repeated over and over again. The temperature in A 
will be cor.tiD.ually diminished and the number of mole
cules in it continua!iy increased, until there are not in B 
enough of molecules with smali enough velocities to fulfil 
the condition with reference to permission to pass from 
B to A. If after that no molecule be allowed to pass the 
interface in either direction, the final conditio11. will be 
very great condensation and very low temperature in 
rarefaction and very high temperature in B; and equal 
temperature in A and B. The process of disequal
isation of temperature and density might be stopped at 
any time by changing the orders to those previously 
specified (2), and so permitting a certain degree of diffu
sion each way across the interface while maint;:;.ining a 
(:ertain uniform difference of temperatures with equality of 
pressure on the two sides. 

If no selective influence, such as th at of the 
ideal "demon,'' guides ir>.dividual molecules, the ave
rage result of their free motions and collisions 
must be to equalise the distribution of energy among 
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them in the gross ; and after a sufficiently long time I Take however another case in which the probability may 
from the supposed initial arrangement the difference of be readily calculated. Let a hermetically-sealed glass jar 
energy in any two equal volumes, each containing a very of air contain 2,ooo,ooo,ooo,ooo molecules of oxygen, and 
great number of molecules, must bear a very small pro- S,ooo,ooo,ooo,ooo molecules of nitrogen. If examined any 
portion to the whole amount in either ; or, more strictly time in the infinitely distant future, what is the number of 
speaking, the probability of the difference of energy ex- chances against one that all the molecules of oxygen and 
ceeding any stated finite proportion of the whole energy none of nitrogen shall be found in one st'lted part of the 
in either is very smalL Suppose now the temperature to vessel equal in volume to 1-5th of the whole? The 
have become thus very approximately equalised at a certain number expressing the answer in the Arabic notation has 
time from the beginning, and let the motion of every about 2,1 73,22o,ooo,ooo of places of whole numbers. On the 
particle become instantaneously reversed. Each molecule other hand the chance against there being exactly 2-roths 
will retrace its former path, and at the end of a second of the whole number of particles of nitrogen, and at the 
interval of time, equal to the form er, every molecule same time exactly 2-roths of the whole number of [!>articles 
will be in the same position, and moving with the same of oxygen in the first specified part of the vessel is only 
velocity, as at the beginning; so that the given initial 4021 X 109 to I. 
unequal distribution of temperature will again be found, 
with only the difference that each particle is moving in 
the direction reverse to that of its initial motion. This 
difference will not prevent an instantaneous subsequent 
commencement of equalisation, which, with entirely 
different paths for the individual molecules, will go on in 
the average according to the same law as that which took 
place immediately after the system was first left to itself. 

By merely looking on crowds of molecules, and reckon
ing th eir energy in the gross, we could not discover that 
in the very special case we have just considered the 
progress was towards a succession of states in which the 
distribution of energy deviates more and more from uni
formity up to a certain time. The number of molecules 
bein g finite, it is clear tha t small finite deviations from 
absolute precision in the reversal we have supposed 
would not obviate the resulting disequalisation of the 
distribution of energy. But the greater the number of 
molecules, the shorter will be the time during which the 
disequalising will continue; and it is only when we regard 
the number of molecules as practically infinite that we 
can regard spontaneous disequalisation as practically im-

1 
possible. And, in point of fact, if any fin ite number of 
perfectly elastic molecules, however great, be gi-,en 
in motion in the interior of a perfectly rigid vessel, and be 
left for a sufficiently long time undisturbEd except by 

[ AjJ;bendix.- C alculati01z of Probability Dijfu
sion if Gases.] 

For simplicity I suppose the sphere of action of each molecule 
to be mfinitely small in comparison with its average distance from 
its nearest neighbour : thus, the sum of the volumes of the spheres 
of action of all the molecules will be infinitely small in proportion 
to the whole volume of ti,e containing vesseL For brevity, space 
external to the sphere of action of every molecule will be called 
free space : and a molecule will be said to be in free space at any 
time when ils sphere of action is wholly in free space ; that is to 
say, when its sphere of action doe; not overlap the sphere of 
action of any other molecule. Let A, Bdenote any two particu
lar portions of the whole containing vessel, and let a, b be the 
volumes of those portions. The chance that at any instant one 

individual molecule of whichever shall be in A is ___!!_b' how-
{t + 

ever many or few other molecules there may be in A at the same 
time ; because its chances of being in any specified portions of 
free space are proportional to their volumes ; and, according to 
onr supposition, even if all the other molecules were in A, the 
volume of free space in it would not be sensibly diminished by 
their presence. The chance that of 11 molecules in the whole 
space there shall be i stated individuals in A, and that the other 
" - i molecules shall be at the same time in B, is 

Hence the probability of the number of molecules in A being 
exactly i, and in B exactly n - i, irrespectively of indiviclu>ls, is 
a fraction having for dennn1inator (a + and for numerrttor 
the term involving aib"- i in the expansion of this binomial; 
that is to say it is -

n(n - I) . . . . ( n - i + I) 

!.2 

li we call this T; we have 
n-z"a 

Ti+r= Ti-1-r 
i + I b 

mutual impacts and colhoions against the sides of the 
containing vessel, it must happen over and over again that 
(for example) something more than nine-tenths of the 
whole energy shall be in one half of the vessel, and less 
than one-tenth of the whole energy in the other half. 
But if the number of molecules be very great, this will 
happen enormously less frequently than that something 
more than 6-roths shall be in one half, and something 
less than 4-roths in the other. Taking as unit of time 
the averarre interval of free motion between consecutive 

is easily seen that t he probability of there 
being something more than any stated percentage cf 
excess above the half of the energy in one hal: of the Hence Ti is the greatest term if i is the smallest integer which 
vessel during the unit of time, from a stated instant, is makes 
smaller the greater the dimensions of the vessel and the 
crreater the stated percentage. It is a strange but nevet-

-n - i b 

theless a true conception of the old well-known law of the 
conduction of heat to say that it is very improbable that 
in the course of I ,ooo years one half the bar of iron shall 
of itself become warmer by a degree than the other half; 
and that the probability of this happening before I,ooo,ooo 
years pass is r ,ooo tines as great as that it will happen in 
the course of r,ooo years, and that it certainly will happen 
in the course of some very long time. But let it be re- I 
membered that we have supposed the bar to be 1 

with an impermeable varnish. Do away w1th this 1111-

possible ideal, believe number of molecules ir;_ 
the universe to be mfimte ; tnen we may say one half o, 
the bar will never become wanner than th e other, except 
b y the agency of external sourc_,..s of heat_ or cold. This ! 
one instance suffices to explam the philosophy of tl1e i 
founda tion on which the theory of the dissipation of I 
energy rests. 

this is to say, if£ is the smallest .,.,.-hich exceeds 

a b 
tl----- - - - -
a+b a+b 

Hence if a and b are commensumble the greatest term is that for 
which 

• {t 
z.='/i--

a + b 

To apply these results to the caces considered in the preceding 
article, put in the first pbce 

n = 2 X 
this being the numher of puticles of oxygen; and let i = n, 
Thm, for the probability that all the particles or oxygen shall be 
in A, we find 

(_a_)S X I0
11 

{t + b 
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Similarly, for the probability that all the particles 
are in the space B, we find 

(
_b_)2 X 1012 

a+b 

of nitrogen I furnished by the enterprising proprietor of the New Yotk 
Herald; we reproduce here so much of the letter as bea'rs 
on the geographical work done by Livingstone. 

" The Chambezi was crossed long ago by the Portu
guese, who have thus the merit of its discovery in modern 
times. The similarity of names led to its being put 
down in inaps as 'Zambesi' (eastern branch) and I 
rather stupidly took the error as having some sort of 
authority. Hence my first crossing it was as fruitless as 
that of the It took me twenty-two months 
to eliminate this error. 

Hence the probability that all the oxygen is in A and all the 
nitrogen in B is , 

( a )2 X 10
12 

( . b )8 X ro12 

a+b X axb 

Now by hypothesis 
2 

10 

and therefore 
b -- 8 

a+ o - IO 

her.ce the required probability ·;s 
2 26 X 

tOro r3 

Call this and let log denote common loga1·ithm. 'vVe have 
N' . . 

log N = ·ro13- 26 I?12 X l.og. 2 = (Io- z6log. 2) X = 
2173220 x.roa. 1s eqmvalent to the result stated.m the 
text above. The loganthm of so great a number, unless giVen to 
more than thirteen significant places, cannot indicate more than 
the number of places of whole nu?lbers in the an?wer to .the pro
posed question, expressed to ·Arabic notatwn. 

The calCulation of T,· :when t and n- t are very large numbers 
is practicable by Stirling's Theorem, accordiPg to which we 
have approximately 

I. 2 •••• i = £i + t '- i ")21' 
and therefore 

n(tt - r) .... (n - £_:1-_2) 
1.2 i ")2-rr i (i + 

·Hence for the case 
. a 
z.= n -

a + b 

which, according to the preceding formul re, gives T; its greatest 
value, we have 

where 
a /; 

e = a + b and .f = a + b 

Thu>, for example, let n = 2 X w 12; 

e = ·z, .f = ·8 
we have 

T· = I I 
' - r418ooo 

This expresses the chance of there being 4 X roll molecules of 
oxygen in A, and 16 X ro11 in B. Just half this fraction ex· 
presses the probability that the molecules of nitrogen are distri
buted in exactly the same proportion between A and B, because 
the number of molecules of nitrogen is four times greater tha.n of 
oxygen. . 

H n den ole the molecules of one gas, and n' that of the mole
cules of · another, the probability that each shall be distributed 
behYC(n A and Bin the exact proportion of the volume is 

The value fer the supposed case of oxygen and nitrogen is 
I I 

21r X ·r6 X 4 X 1012 - 4021 X IoD 

which is the result stated at the conclusion of the !ext above. 
WILLIAM THOMSON 

"The Cazembe who was lately killed was the first who 
gave me a hint that Chambezi was one of a chain of 
rivers and lakes which probably forms the Nile ; but he 
did it in rather a bantering style that led . me. to go back 
to the head waters again and see that it was not the mere 
'chaff' of a mighty potentate. There is Omar Island in 
the middle of Bangueldo, with 183° of sea horizon around. 
The natives, slowly drawing the hand around, said-' That 
is Chambezi flowing round all this space and forming 
Bangweolo before it winds round that headland and 
changes its name to Luapula.' That was the moment of 
discovery and not the mere crossing of a small river. 

"The late Cazembe I found sensible and friendly. His 
empire has succumbed before a very small force of Arab 
slaves and Banyamwezi. Pereira, the first Portuguese 
who visited the Cazembe eighty years ago, said that he 
had 3o,ooo trained soldiers, sacrificed twenty human 
victims every day, and that the streets of his capital were 
watered daily. I thought that my late friend had 30,0(oo), 
diminished by two oo's, and sacrificed five or six pots of 
pombe daily; but this may have been only a court scandal 
-the streets of his village were not made. So I was 
reminded of the famous couplet about the Scotch 
roads:-

" ' If you had seen these roads before they were made, 
You would lift up your hands and bless General Wad e.' 

"I have been the unfortunate means of demolishing two 
empires in Portuguese geography-the Cazembes and that 
of the Emperor Monomotapa." I found the last about 
ten days above Tette. He had too few men to make the 
show Cazembe did, but I learnt from some decent 
motherly-looking women attached to his Court Zembere (?) 
that he had roo wives. I have wondered ever since and 
have been nearly dumfoundered with the idea of what a 
nuisance a man with 100 wives in England would be. It 
is awful to contemplate, and might be chosen as a theme 
for a Young Men's Debating Society. I wish someone 
would visit Mtesa, or Uganda, without Bombay as an 
interpreter. He (Bombay) is by no means a sound 
author. The King of Dahomey suffered ecl ipse after a 
commo.n-sense visit, and we seldom hear any more of his 
atrocities. The mightiest African potentate and the most 
dreadful cruelties told of Africans owe a vast deal to the 
teller. 

"You and 1 passed the islet Kasenge, where African 
mothers were said to sell their infants for a loin-cloth 
each. This story was made to fit into another nice little 
story of' a mother bear' that refused to leave her young. 
A child that cuts its upper front teeth before the under is 
dreaded as unlucky and likely to bring death into the 
family. It is called an Arab child, and the first Arab who 
passes is a*ed to take it. I never saw a case, nor have 
the 1 have asked seen one either, but they have 
heard of 1ts occurrence. The Kasenge story is, therefore 
exactly like that of the Frenchman who asserted that 
English were so fond of hanging themselves in November 
)OU might see them swinging on trees along the road. 
He have seen one ; I never did. English and 

LIVINGSTONE'S WORK IN AFRICA Amencim mothers have been guilty of deserting infants; 
, . . . r but who would turn up the. whites of his eyes and say, as 

THE daily papers have pubhshed some extracts .rom a our mothers at Kasenge did, these people are no better 
. . lette.r written from Lake Bangw.eolo, of the Dr., than, not so good as, she-bears? 

LIVIngstone to Mr. H. M. Stanley, which have been kmdly "Th1s lake, so far as I have seen it, is surrounded by 
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