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containing titanium was prepared. Titanic acid proved to be 
equal or superior to molybdic in its power of extending the blue 
end of the spectrum more than corresponds to the dispersive 
power of the glass ; while in every other respect-freedom from 
colour, permanence of the glass, greater abundance of the element 
-it had a decided advantage ; and a great number of titanic 
glasses were prepared, cut into prisms, and measured. Some 
of these led to the suspicion that boracic acid had an opposite 
effect to titanic, to teEt which ]\,fr, Harcourt formed some .simple 
borates of lead, with very varying proportions of boracit acid. 
These fully bore out the expectation ; the terborate, for instance; 
which in dispersive power nearly agrees with flint glass, agrees 
on the other hand in the 1·elati ve extension of the blue and red 
ends of the spectrum '¥ith a combination of about one part (by 
volume) of flint glass with two of crown. 

By combining a negative (or concave) lens of terborate of 
Jcacl with positive lenses of crown and flint, or else a positive 
Jens of titanic glass with negatives of crown and flint, or ·a posi
tive of crown and a neg'ltive of low flint, achromatic triple com
binations free_ from secoodary di:;persion might be fon~ed,, with
out encountering formidable. curvatures, .and by ·substituting at 
the same time a borate of lead for .flint glass, and a titanic glass 
for crown, the curvatures might be .a little further reduced. 

There is no advantage in using three different .kinds of glass 
rather than two, to form a fully achromatic- combina.tion, except 
that the latter course might require the two kinds of glasi;Jo be 
made to order, whereas with three we m;,.y employ for two of 
them the crown and. flint of commerce. · It .is probnble that 
enough titanium might be introduced into a glass to allow the 
glass to be properly achromatised by Chance's "light-flint." 

In a triple combination of lenses ihe middle Jens may be made 
to fit both the others, and be cemented. Terborate of lead, 
which is somewhat liable to tarnish, might thus be p,otected by 
being placecl in the middle. Even if two l, incls only of glass 
be used it is desirable to divide the concave lens into. two' for 
the sake of diminishing the curvatures. On calculating the-cur
vatures so as to destroy spherical as well as achromatic aberra
tion, anclat the same time, to make the adjacent surfaces fit, 
very suitable forms were obtamed with the data furnished by Mr .. 
Harcourt's glasses. . .. 

After enco1mtering great difficulties from strire, Mr. Haicourt 
at last succeeded in preparing discs of terborate of lead and of 
a titanic glass, of about 3 in. diameter, almost homogeneous, 
and with which it is intended to attempt the construction of an 
actual object glass, which shall give images free from secondary 
colour. 

This notice extends to a greater length than I had intended 
but still it gives only a me'1:gre ac~ount _of a research exteQding 
over so many years. It rs my mtent,on. to cltaw up a· full 
account for prese.ntation to the scientific world in another way. 
I need but say that the small grant made to Mr. Harcourt for 
these researches has been expended over and over again but it 
was his wish, in recognition of that grant, that the first n~tfce of 
the results he obtained should be !Ilade to the British Associa
tion. 

THE BRITISH ASSOCIATION MEETING AT 
EDINBURGH 

SECTION A. 

On the Recent and Coming S~!ar Eclipses, by J. N. Lockyer, 
F.R.S. The substance of this has already appeared in these 
pages. 

Prof. Tait remarked, after the reading of Mr. Lockyer's paper 
that the photography which had been exhibited left no do\ibt i~ 
his mind !hat th~ greater part of tl1e solar corona is produced in 
the. earths a.tmosphere. The rays _are pretty obviously to be 
attnbuted to ice-crystals, and the vanous 1rregul,ar protuberances 
sometimes s~en may be due to genn~ and light particles blown off 
from meteorites before they become mcaiidescent which accord
ing to a beautiful investigation of stokes, desce~cl with' extreme 
slowness towards the earth. This simple consideration is suffi
cient to show the utter absurdity of the sneers with which Sir W. 
Thomson's suggestion has been received, and to justify it as a 
scientific possibility-all it pretended to be. 

On the Coming Solar Eclipse, by M. Janssen. In the discussion on 
these communications, Sir W. Thomson said he joined warmly in 

what Mr. Locky~r and M. J~nssen hacl said. M. Janssen had 
asked that Bntam should JOlll France and Germany in their 
friendly struggle. There was a challenge from France and Ger
many, and it would be a disgrace to England if it did not accept 
that challenge, and do its best to beat its rivals in the struggle. 

Report ef the Committee for discussin,[[ Observations of Lunar 
Ob;ects suspected of Change. 

Mr. \V. R. Birt, to whom the execution of the work was 
confided, read the report on behalf of the committee, consisting of 
Edward Crossley, E sq. , and the Rev. T. W. Webb. The report 
stated th_at much attention having of late years been given to 
lunar obJects, the pmpose for which the committee had been 

'- appointed woul:l be best carried out by confining the discussion 
to th; observat10ns of a small but well-known portion of the 
moons surface ; and .as the spot plate had presented during the 
las'. two years a variety of interesting and important features 
~h1ch lmd been well observed, it had been chosen as the most 
likely to yield results contributing to the advancement of seleno
graphy. Time having permitted the discussion of the observa
tions of the bright spots only, it was requested that a further 
grant of _zo!. s.hould be placed :it the disposal of the committee 
for the d1scuss10!1 of the ob~er:,at10ns of the streaks and markings 
on the_ flo_or wl\1cl! were mt1mately connected with the · spots, 
Mr. But, m alluomg to the work ,vhich he had executed on 
behalf of the committee, said that as his report was voluminous 
he would content hi~self with a brief description of the result; 
at _wlnch he had arnved. The area of Plato in which the spots 
extst measnred about 2,700 square miles; as many as thirty
seven spots had been observed, but he wished it to be particularly 
understood that the whole had never been seen together· the 
g_reatest number observed on any one occasion was twenty-s~ven, 
toe 11;ean or.average :1umber bemg not more than eight. vVith 
the aid of diagrams drawn on the black board, he showed that 
the mean number seen at intervals of twelve hours of the· luni
~olar day varied during the progress of the day, so much so as to 
md1cate that the number of spots visible at any given interval 
does not depend upon the angle at which the sun's light falls 
upon the floor of Plato . Some spots, he said, had been seeii 
more frequently at about sixty hours after sunrise upon the floor 
~f Plato than at any other portion of the !uni-solar day; the pos!
llons of these spots on the floor were pointed out, and it was 
remarked that they w~re sit:1:ited in the western part of the 

7rater, and they agreed m havmg been more frequently ob;erved 
m August 1869, than at any other period of the observations. 
Other s~nts were <?bserved more frequently at a later period of the 
observat10ns than m August 1869, and they had been seen more 
frequent!)'. at a later J?Criod of the day, or after the srn1 had passed 
the mend1".n. Daylight at the moon is equal to fourteen terrestrial 
clays and mghts. These fact, Mr. Birt argued were incompatible 
with the assumpti?n that variations of aspect were entirely de
prnde'.1t upon van-:ti?ns of illumination, and rather pointed to 
the ex'.stence of act1v1ty on the moon's surface, the exact nature 
of which required further observations to elucidate. 

Report on Thermal Con,iuctivity of lefetals, by Prof. Tait. 
Pr<?f, Ta!t, on the part of the committee appointed to report 

on this subject, dre"' attentron to the relation that exists between 
electric _a;1<l thermal conductivity of metals, and the effect 011 

conduct1v1ty of a very small amount of impurity. He also 
sketched the apparatus made use of in the determination, and 
said that, as a new gasometer had been introduced he had re
comm~ncecl the whole of his investigations under b;tter auspices 
and with hopes of very great accuracy. 

On a New Steam Gauge, by Prof. Zenger. 
.Experiments on Vortex Rings, by H. Deacon. 
Qbstrvations of Pai-a!!ax of a Planetai-y Nebula, by D. Gill. 
Qn a New Form of Constant Galvanic Battery, by Latimer 

Clark. 
On a ,Wethod of Testing Subvw·ged Electric Cabks, by C. F. 

Varley. 

Deso_-iptio.n of Experiments made in the Physical Laboratory ef 
the University ef Glasgow to detemiine the Surface Conductivity 
for Hrat off! Copper JJ_al!, by Donald M 'Farlane. The experi
ments descnbecl m this paper were made under the direction of 
Slr W. Thomson_ during the summers of 1865 and 1871. A hot 
copper ball,_ havmg_ a thermo-electric junction at its centre, was 
suspended m the mterior of a closed space kept at a constant 
temperature of about 16° C. The other junction was kept at the 
temperature of the envelope; the circuit was completed through 
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a mirror galvanometer, and the deflections noted at intervals of 
one minute, as the ball g-radually cooled. 
. The method of reducing the observations is explained at length 
rn the paper. The differences of the N apierian logarithms of 
the differences of temperature of the junctions, indicated by the 
deflections, divided by the intervals of time, give the rate of 
c?oling, and this, multiplied by a factor depend_ing on the capa
city for heat of the ball, and on the extent of its surface, gives 
the _quantity of heat emitted in gramme water units, in the unit 
of time per square centimetre, per 1° difference of temperatures. 
F ormuLe are given which express the results of the experiments 
very closely, and a table calculated by them exhibits the rates of 
emission for every 5° of difference throughout the rano-e. 

The fi_rst and second series. have range of fro~ 5° to 25° 
only, which was too small to give decided results, but the third 
and fourth series, made with a polished copper surface and a 
l>la:kened surface respectively, gave variations on the emissive 
power from ·000178 at 5° diff. of temperature to ·000226 at 6o0 

cliff. for the blackened surface, and exhibit throughout a nearly 
constant ratio of about ·694. 

On lVet a?td Dry Bulb Formulce, by Prof. Everett. He said, 
Augusf, ApJohn, and Regnault have investigated formulre for 
determining the dew point, by calculation, from the temperatures 
of the dry and wet bulb thermometers; but Regnault 's experi
ments on the specific heat of air were not performed till a later 
date, and all t~eir authors have adopted in their investigations 
the value obtamed by ~elaroche and Berard, _which is ·267, 
whereas the correct value 1s ·237. But when this correct value 
is introduced into Regnauh's formula, the discrepancies which 
he found to exist between calculation and observation are in
creased, and amount, on an average, to about 25 per cent. of the 
d fference between wet bulb temperatures and dew point. August 
and Apjohn erred in assuming that the air which gives heat to the 
wet bulb falls to the temperature of the wet bulb, and becomes 
saturated: These two [alse assump~ions would jointly produce 
no error m the result 1f the depress10ns of temperature in the 
different portions of air affected were exactly proportional to 
their increments of vapour-tension, and if some of the air were 
saturated at the temperature of the wet bulb. But it is probable 
tha t, when there is little or no wind, the mass of air which 
falls sensibly in temperature is larger than that which receives 
a ,ensible accession of vapour, and that, in high wind, the sup
position th~t some of the air has fallen to the temperature of the 
wet bulb, 1s more nearly fulfilled than the supposition that it 
h1s taken up enough vapour to saturate it. The effect of radia
tioo, which is ignored in the formulre, leads in the same direction 
a, these two inequalities, and all three are roughly compensated 
hy atlribnting to air a greater specific heat than it actually has. 
The discrepancies above referred to are thus explained. 

On a New Key for the Morse Printing Telegraph, by Prof. 
Zenger. 

Un Clean and Unclean Swfiices in Voltaic Action, by T. 
Bloxam. 

On the Corrosion qJ Copper Plates by Nitrate of Silver, by J. H. 
Gladstone, F.R.S., and A. Tribe, F.C.S. In some recent ex
periments in Chemical Dynamics the authors had occasion to 
study the action of nitrate of silver on copper plates in various 
positions. They observed that when the plate was vertical there 
was rather more corrosion at the bottom than at the top. This 
is easily accounted for by the upward current which flows along 
the surface of the deposited crystals, and which necessitates a 
movement of the nitrate of silver solution towards the copper 
plate, especially impinging on the lower part. It was also found 
that when the copper plate was varnished on one side, it pro
duced rather more than half the previous decomposition, aud was 
m_,,re corrode~ at th~ edges of t~1e varnish. By making patterns 
,nth the varmsh tlus edi;e act1011 became very evident. This 
was explained by the fact that the long crystals of silver growing 
out from the copper at the border can spread their branches into 
the open spac~ at the side, and so ?raw the_ir supply from a larger 
mass of solut10n than the crystals m the middle can do ; and in
creased crystallisation of silver means increased solution of copper. 
This was proved by making the varnish a perpendicular wall 
instead of a thin layer, when the greater corrosion was not ob
t1ined. In a plate completely surrounded with liquid the greatest 
growth of crystals is also evidently from the angles. It was likewise 
obseryed that if a vertical plate be immersed, the lower part in 
nitrate of copper, and the upper part in nitrate of silver, there is 
greater corrosion about the point of junction. This was attribut
able to the greater conduction of the stronger liquid. 

The Influence of the Moon on Rainfall, by W. Pengelly, F.R. S. 

On [h,its of Force and Ener.,,")I, by Pro( Everett, D. C. L. 
All authorities are agree,i that the units of length, time, mass, 

an'.l (orce oui;ht to be ?o _settled as to satisfy the condition that 
umt lorce actmg for umt time on unit mass generates unit velocity. 
Now, of the four_ elements, length, time, mass, and force, the 
first three can easily be referred to concrete standards available 
for reference at any part of the earth, but this reference is more 
difficult in the case of the fourth. The motion of the earth gives 
the mean solar se~o~d, a stand_ard fo?t can be ~arried to any part 
of the earth, and if immersed m a nuxture ofice and water will 
have everywhere the same length ; and a standard pound h;s the 
same mass to whatever place it is carried. But no material 
standard_ of force is easily provided, so that it is philosophical to 
make this the dependent unit, and define it in terms of the others • 
and this plan is that which has recently been followed. ' 

Con!enietice ?f expression,. however, requires several units of 
e~ch kmd. It 1s not convement to express the distance from 
Liverpool to New York in inches nor the diameter of a rifle 
b~llet jn decimals of_ a mil~. Nam~s have accordingly been pro
vide~ [or several umts of time, length, and mass ; but a similar 
provJS1on has not yet been made in the case of units of force. 
With the exception of two letters by the author of the present 
paper that appeared in NATURE March 2 and May 4 of the pre• 
se1!t year, and another letter by Mr. Thomas Muir, no names for 
umts of force dependent on specified units of time, length, and 
mass, see'? ever to have been publicly proposed. 

The umt of work stands in a simple relation to the units of 
force and l<;ngth. It is the work done by unit force working 
through. umt length. And that amount of energy which, in. 
un?ergomg complete transformation, performs unit work, is the 
umt of energy. The same unit which measures work therefore 
measures energy. The only approach to a name that has been 
suggested on this subject is the " British absolute unit of energy," 
and the defect of nomenclature becomes often intolerable. 

The aut_hor therefore repeated the proposals which had already 
appeared 111 NATURE, so that we need only briefly recapitulate a 
port10n of the names proposed. The unit of force, correspond
mg to a second, a metre, and a gramme, as units oftime, length, 
and mass, was call~d. a dyne; the kilodyne was a thousand dynes, 
the megadyne a million dynes. The unit of energy or work was 
called the pone, and depended on the dyne and metre, the kilo
pone was a thousand pones, &c. In connection with the British 
system, the "British absolute unit force" was called a kinit, 
depen_dent on the pound, foot, and second, and the name erK 
w~s _given to the corresponding unit of energy, the thousand and 
m11l1on ergs ?eing ,vritten kilerg and pollerg respectively. 

Th~ dyne ts about the terrestrial gravitating force of I½ grains, 
the k1lodyne Qf ¼ lh., the megadyne of 2 cwt., and the kinit of 

oz. The kilopone is about 1\ of a kilogrammetre, the mega
pone about 723 foot-pounds, the kilerg is 31 foot-pounds, and the 
pollerg about the work done by a horse in a minute. On this 
subject a joint committee was appointed with Section G to frame 
a nomenclature of absolute units of force and energy. 

On the general Circulation and Distribution of the Atmosphere, 
by Prof.]. D. Everett, D. C.L. 

The object of this paper was to call the attention of meteoro
logists to a theory which is jointly due to Prof. ]. Thomson of 
Belfast and Mr. Ferrel of Boston, U.S.A., and which gives the 
only satisfac\011'. ac~ount of the grand currents of the atmosphere, 
and of the d1stnbutton of barometric pressure over the earth's 
surface, the irregularities arising from the distribution of land 
and water being ·neglected. Independent proofs were also given 
of some of Mr. Ferrel's results. 

A ?ody moving along the earth's surface with relative velocity 
v (umts a foot and second) tends to describe a curve concave to 
the right of the body in the northern and to its left in the 

southern hemisphere, the radins of curvature being 6~5° v feet, 
s1n A 

The deflection from a parallel of latitude into a great circle is 
usually ne~ligible in comparison, being represented by the curva
ture of a circle of radius R cot >.., R being the earth's radins. 

To keep therefore the moving body in a great circle or in a 
parallel of latitude requires a constraining accelerating force 

equal to v ;t 
0
;._, and this formula applies alike to all horizontal 

d
. . 5 
1rect10ns of motion. 
T~e air over the extra-tropical parts of the earth has a relati,·e 

motion towards the east, and therefore passes towards the 
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tropics with a force which can be computed from the above 
formula. If v be the eastward velocity at any parallel, the 
increase of pressure per degree of latitude is ·0019 v sin 71. 
inches of mercury, and this accounts for the observed increase 
of pressure from the poles to the tropics, which is roughly ·01 
inch per degree. 

If any stratum of air have less than the average eastward or 
westward velocity which prevails through the strata above it, it 
will not be able to resist the differential pressure from or towards 
the equator which their motion produces. For this reason the 
lowest stratum of air having its velocity relative to the earth 
kept down by friction, generally moves from the tropical belts 
of high barometer to the regions of low barometer at the poles 
and equator. This is the origin of onr S. W. winds and of the 
prevalent N. W. winds of the Southern Ocean. 

The tendency of a moving mass· of air to swerve to its own 
right in the northern hemisphere explains Bt1ys Ballot's la·.v that 
the wind instead of blowing at right angles to the isobaric lines 
usually makes an angle of 20° or 30° with them, keeping the 
region of lower barometer on its left. The rotation of cyclones 
is an example of this law, and the pressure which the spirally
flowing streams exert to their own right in virtue of the earth's 
rotation is the main cause of the excessive central depression. 
The author referred to Prof. J. Thomson's paper (B.A. reports, 
1857), to Mr. Ferrel's papers, and to NATURE, July 20, 1871. 

Remarks on Aerial Currents, by Prof. Colding, 
On a Nii!,,scope.for showing graphically the Curve if Precession 

all!! Nutation, by Prof. Ch. V. Zenger. 
In the case of a rapidly revolving solid, two things may take place 

according as the mass of the solid body is or is not uniformly dis
. tributed round the axis. In the first case, theaxisofrotationsteadily 
holds its position during the rotation, as in the case of the gyro
scope. If a shock acts on the one side, the axis will describe a 
cone and its apex a circle, but if the mass on the disc be une
<] U'.ll!y distributed (which is practically done by fastening a small 
circular plate by an excentric hole to the axis) the motion becomes 
more complicated, and the apex of the axis has a precessional 
and nutational motion. This motion in the apparatus described 
is tracei on a piece of blackened paper hy the apex. The greater 
the di;t,ubing weight is taken, the greater is the nutational 
motion, S'.J that when it is yery large the apex describes a spiral. 
The apex of the instrument is kept in slight contact with the 
bhckened paper by means of a micrometer screw. 

011 a Cause if T,·anspanncy, by G. J ohm tone Stoney. It is 
known that a gas becomes opaque i{ rays are passed through it 
of the same wave-length as that of the light which it gives L,rth 
itself when incandescent, and in the present communication the 
author proposed an explanation of this fact, and gave an account 
of some experiments he had made with regard to the motions of 
the molecules in chloro-chromic anhydride, the spectrum of which 
contained about 120 lines due to one motion of the molecules. 

Prof. Stokes and Sir \V. Thomson made some remarks on the 
paper, in the course of which it was mentioned that in order that 
a sound might be propagated to a great distance, it was not neces
sary that the disturbance need be strictly perioaic; Sir \V. 
Thomson also remarked that he believed the vibrations of a 
molecule of a gas would be found to more resemble the vibra
tions of an elastic plate than those of a string. 

Ne111:11·,(·s on a ,mu Dip Circle, by Dr. Joule. 

SECTION C. 
SOME relics of the Carboniferous and other Old Land-surfaces 

were described by Mr. Henry Woodward. Whilst admitting 
that during particular eras circumstances may have favoured the 
development of special groups of organism,, which, in conse
quence, flourished in greater abundance than the rest, the author 
deprecated the idea of the prevalence of peculiar conditions at 
any time since the advent of organic life on the globe. He re
ferred to the fact of sedimentary deposits being formed at the 
bottom of the sea as positive evidence of the waste of neirrhbour
ing land sutfaces, and he remarked that if conditions in the ;ea were 
favourable· to the development of abundance of animal life, those 
on the land were in all probability equally so. He referred first to 
_the abundant evidence of land-surfaces in Quaternary and Tertiary 
times. Truly marine deposits (such as the chalk) testify to the 
presence of land by the fossil remains of Pterodactyles, Chelonire, 
and other shore-cl welling reptiles, whilst the Wealden beds, the 
Bnrbecl, limestone, and Oolitic pbnt-shales afford abundant 

proofs of Mesozoic lands. Even the marine Solenhofen lime
stone yields swarms of insects, flying lizards, and a true bird, 
beside plant remains. In the Triassic periods the earliest traces 
of Mammals appear, while ripple-nurked slabs of sandstones 
show bird-like tracks and Labyrinthodont footmarks, telling or 
the denizens of the old sea-shores and lakes. 

The author then described the Coal-period with its stores of 
land-plants and Reptilia, both aquatic and terrestrial, its insects 
and Mollusca. He controverted the arguments of Dr. T. Sterry 
Hunt as to the exceptional condition of the atmosphere of the 
Coal-period, and showed that the presence of animal life dis· 
proved the existence of an atmosphere charged with carbonic acid 
gas, and that plants would not be beneli.ted thereby as Dr. 
Ht1nt supposed. 

On Monday, August 7, a report On Sections o.f Fossil Com!s 
was made by Mr. James Thomson, F.G.S. The strnctural 
characters and development of the Carboniferous corals ( about 
170 in number) were briefly pointed out and illustrated by a 
number of beautiful photographic plates. He explained the 
method by which the sections were prepared, and described a 
new process whereby he transferred the photographs of the 
structure to copper plates, that faithfully represented the most 
delicate parts. 

Sir Richard G1·iffith, Bart., F. R. S., gave an interesting account 
of the Boulder Drift and the Esker Hills of Ireland. Pointing 
to his large geological map of the country, he gave a brief 
description of its physical features and general geological struc
ture. He then described the boulder drift as consisting of sandy 
clay containing numerous stones and boulders, and having a 
thickness in the eastern part of ab)ut roo feet; and he regarded 
it as formed by a great torrent moving suddenly and depositing 
rapidly .. He next adverted to those remarkable ranges of hill, 
which varied in height above the surface of the boulder drift 
from twenty to sixty feet, the ascent being usually about twenty 
degrees on the west side, but less steep on the east. These 
Esker Hills were very numerous in the central portion of the 
country. Their general direction was from west to east ; and 
one great esker, which extended from the county of Galway to 
Westmeath was used as the post road from Dublin to Galway 
for a length of thirty miles. These were formed after the 
Boulder Drift, by a shallow sea acting upon it. Sir Richard 
next directed attention to the occurrence of large erratic blocks, 
totally u11com1ected with the gravel, which were found resting on 
the surface throughout the entire district, from Galway Bay in 
an eastern and south-eastern direction, passing over the summits of 
the Sliebhbloom Mountains, near Roscrea, and extending from 
thence through the King's and Queen's counties. These blocks 
were all ang,tlar, and being composed of a peculiar porphyritic 
granite situated to the north of Galway Bay, they had evidently 
been transported by a current from the north-west. 

In the discLtssion which followed the reading of this paper, Mr. 
Milne Home, alluding to the Esker drift, said that similar 
instances of ridges accumulated by the sea were to be found 
in Stirlingshire and Ber.wickshire, and one was now 
being formed in the Firth of Forth, which went by the name 
of the \Vhale's Back, and which was about two miles and three 
quarters in length ; he also thought that the Ches ii B1nk pre
sented a very similar strncture to that of the Eskers, which he 
regarded as submarine banks. Mr. Geikie regarded the origin 
of , the Esken as still a puzzle to him. Mr. Symes, of the 
Geological Survey of Ireland, described the Eskers in County 
Mayo, which he had minutely examined, and the carved-out 
ridges of boulder clay in the neighbourhood of Clew Bay and 
\Vest Port. He said that the Eskers were evidently of a newer 
creation, and of a different origin from the boulder clay ridges, 
or "drumlins" as they are called in Ireland. Mr. Kinahan 
pointed out on the geological map the general lie of the Eskers 
in the centre of Ireland, and suggested that they must be due 
to the meeting of two tidal waves in a glacial sea, which came 
respectively round the north and south coast. Meeting mid
way, as it were, in the channel, they were forced along what is 
now the low-lying central part of the country, and on again 
meeting a northern current in the valley of the Shannon, the 
Eskers were formed in a curve in a northerly direction, which 
would thus account for the general way in which these Eskers 
lie. Mr. Kinahan also said that in the low valley between Bal
lina and the mouth of the Shannon, there was a newer drift, the 
coast lines of which can be traced in numerous places -in the 
counties of Mayo and Galway,,and then southward to Cork. 

A very important paper On the Systematic Position if Siva
therium Giganteum W?.S read by Dr, Murie, but it was, perhaps, 
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better suited to the Biological Section, as it met with but little 
discussion among the geologists. This animal appears to have 
heen ru~inant, about the size ~f an elephant, in so~11e respects 
~leer·hke, rn others more resemblmg the antelopes; still stranger, 
1t seems to hav~ had some of the characte1:istic features of pachy
derms, the tapir for example. Dr. Mune showed that it was 
one of those radical forms which by some may b e reo-ardecl as 
one of the progenitors of diverse h erbivorous groups. The 
Sivatherium, according to him, was unlike all other living rumi
n ants but one, the prongbuck, from the fact of its havino- had 
hollow horns, evidently subject to shedding. It differs thut from 
deer, whose solid horns annually drop off, and from the antelope 
t ribe, sheep, and oxen, whose hollow horns are persistent. Save 
one li ving form, the saiga, no recent ruminant possesses, as did 
the .Si'vatherium , a muzzle resembling in several ways the pro
boscis of the tapir3 and elephants. Dr. Murie placed it in the 
family Antelocapridre, from which radiated the Bramatherium, 
the prong-bn ck, the saiga, tapir, and antelopes. 

The Relation ef the Quaternary llfamma!ia to the Glacial 
A·riod was treated of by Mr. Boyd Dawkins, F. R.S. He 
divided the animals into five distinct gronps, the first of which 
c Jmprises those now living in the tempernte regions o f Europe 
and America, including the grizzly bear, the lynx, the bison, and 
the wild boar; these animals bind the Qnaternary to the existing 
fauna. The second gronp comprises those animals which a.-e 
now confined to cold reghns, as the glntton, the reindeer, the · 
musk sheep, and the tailless hare : they constitute the Arctic 
division of Quaternary Mammalia, and imply a cold climate. 
The third gronp consists of those animals which are now only 
found i11 hot regions-the canichow, and hippopotamus ; and 
they indicated a hot climate. The only mode of getting over 
thi ; r.l iscrepancy is to suppose that in those days the winter cold 
w :15 very s~vere and the summer heat li kewise very severe; so 
that in the summer time the animals now found in warmer 
re_;:iom migrated northwards, and iu the winter time those no w 
fo,rncl i :1 the Arctic regions went southward, . The fo urth group 
co~,,sls of such extinct forms as the cave bear, the st:1g, the 
rn urllnvth, and the woolly rhinoceros. The fif,h group includes 
the s:ib re·tooth tiger, the Irish elk, Rhi1loceros mtgarhi11us, and 
lwnila:du:s, and they, witi1 some others, show that there is no 
great break b etween the Quaternary and the Pliocene, such as 
would warrant any sharply-defined division of great value. The 
itltere;t centred more particularly in the Arctic group, and so far 
as the evidence went, it seemed to be extremely probable that 
they were in occ11pation of the areas in Great Britain in which 
they were found during the time the· other areas, in which they 
were not ;ound, were covered by glaciers; and this period may 
be put down to that of the latest sojourn of the glaciers in the 
highest grounds of our islands, and even so far south as the dis
trict of the A van. 

Prof. \V. C. \.Villiam,on, F. R. S., read a paper On the Struc
tun of the D ,j!oxy!on, a plant of the Carboniferous Rocks. 

The Silurian Rocks of Selkirk and Roxburgh were treated oi 
by Messrs. Charles Lapworth and James Wilson. The authors 
pointed out that these rocks were capable of division into well
de fined and well-marked groups. They had discovered a large 
number of fossils which had been obtained from all parts of the 
district ; from the lowest to the highest beds examined, and 
many of which were new to Scotland. For the purpose of com· 
parison the strata described were split up provisionally into five 
form ations, namely :-r, The Hawick rocks; 2, The Selkirk 
rocks ; 3, The Moffat series ; 4, The Gala group ; 5, The 
Riccarton beds. The Gala group they believed to be of Upper 
Bala or Caradoc age, and the Riccarton beds were classed with 
the Wenlock formation. 

Mr. Lapworth subsequently enumerated the graptolites of the 
Gala gronp, and described two new species. 

Two very important papers On Local Geology were communi
cated by Mr. D. J. Brow,1. Unfortunately from their being 
postponed until late in the day no time was allowed for their 
proper hearing or discussion. Mr. Brown endeavoured to show 
that the Silurian Rocks of the South of Scotland as developed 
in Dumfriesshire and Peeblesshire do not all belong to one 
geological epoch, as has been hitherto supposed, but that they 
belong to different periods-a lower one represented by the 
Moffat Rocks, well·known by their beds of Anthracite sha les 
and Graptolites, and an upper series of hter age, which lies 
unconf ormably on the Moffat rocks. These be<ls have been 
long known, anrl more recently they have been pointed out at 
Gaiashiels by Messrs. Lapworth and Wilson. Mr. Brown also 

showed that in the Pentland Hills both the Wenlock and Lud
low divisions of the Silurian Rocks are represented and that the 
lower Old Red sandstones formed no part of these b~ds : also that 
these Pentl and beds are not the equivalent of the Lesmaha"O 
but that these latter are a higher portion of the Ludlow than ;ny 
found in the Pentlands. 

Mr. J ohn Henderson described two sections across the Pent
land Hill s, and showed that the Felstones cut through, indurate 
and ~nc19se angul:ir fragments. of rocks bel~nging to the upper 
port10n of the Lower Carbomferous format10n, and that the so• 
called Old Red conglomerates contain limestone pebbles enclosing 
Carboniferous fossils. 

SECTION D. 

SUB-SECTION, -BOTANY 

"P~oF_. D~ER, B.A., B.Sc., '.ead a paper On the so-called 
Mwucry m Plants. He said :-In all large natural families 

of 1:lants tl~ere is. a more ?r less distinctly observable general 
habit o~faczes, ea_s1ly recogmsable by_ the practised botanist, but 
not always as easily to be expressed 111 words. The existence of 
sucl: _a general habit in leguminous and .composite plants is 
fm~uh~r to every. on~. What have been lutherto spoken of as 
mzmetu plants are simply cases where a plant belonging to 
one fanuly -puts on the habit characteristic of another. This 
is entirely c~ifferent from mimicry among animals, inasmuch as 

the resemblmg plants are '.1ardly ever. found with those they 
resemble, but more ust1ally m widely different regions. l11utis;a 
speciosa fro~ Western_ South America, a composite, has a scan
dent_ legt1mmous hfi;btt closely agreeing wi,h that of Lathyrus 
17:anttmus of the European shores. In the same way three 
chfferent gener~ ~f _fern~ have _s pecies (found in distant parts 
of the world) md1shngmshable 111 a barren state. The term 
Mimicry seems objectionable in these cases, and I propose 
Pseudomorph1sm as a substitute. As to the cause of the 
phenomenon, I can only suggest that the influence of similar 
external ci rcumstances moulds plants into the similar form 
most arlvantageons _to them. An illustration is afforded by 
the closely resemhlmg bud sc~les which are found in widely 
separated natural orders of deciduous trees as modifications· of 
stipules. I do not, however, think that the mouldino- influence 
need always be the same. I believe that different exfernal con
ditions may produce the same r esult ; in 1his respect they may 
be called analogous. Severai identical plants are found on the 
seashore and a!so on mountains. T he reason is, I believe, that 
they are equally able to tolerate the effect of soda salts and also 
of mo,mtain climate; the tolerance of either unfavourable con
dition' gives them the advantage over less elastically constit11ted 
plants, and the two are therefore analogous in their effects. 
. Pro~essor Dyer's paper ga~e rise to an interesting discussion, 
m which Profs. Ba)four, J?ickson, Lawson, :1'erceval Wright, 
and Mr. Carruthers iomed, m the course of which attention was 
called to the fact that while there might be "pseudomorphs" 
in the vegetable kingdom, yet there were also true cases of what 
is now technically called " mimicry." 

Dr. R. Brown read two papers On the Geographical Dist,-i
bution of the Flora ef. Nort(z-West America, and On the Flora ef 
Greenland. In the d1scuss10n on the latter paper Prof. Dickie 
stated that the Diatoms which he had catalogued for Dr. Brown 
had been for the most part obtained from the stomachs of mol
lusca. Prof. Lawson doubted if we knew more than just the 
coast flora of Greenland, all the mosses met with were just the 
commonest British species. Prof. Dyer alluded to the lack of 
positive knowledge that existed as to whether icebergs were or 
were not carriers of vegetable life. 

Mr. A. G. More exhibited some living plants of Spiranthes 
gemmi.para which had been collected by him in the last week in 
July, at Castletown, Berehaven. 

Prof. Balfour submi tted some observations on the cultivation 
of ipecacuanha plants in the Edinburgh Botanic Garden for 
transmission to · India. As a curative for dysentery, the value of 
th_is plant was ".ery great, and, in consequence of the partial 
failure, from various causes-such as the rashness and careless
ness of collectors-of its cultivation in its native country (South 
America) . its cultivation here for sending out India became a 
matter of much importance. A short time ago Mr. James 
M'Nah, of the Botanical Gardens, d iscovered that by making 
cuttings of the rhizome of the plant under the surface of the 
ground, numerons new shoots could be got, and the plant so 
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propagated much more easily and plentifully. They had thus 
been able to send out a number of healthy plants to India, which 
it was hoped would be there equally successfully cultivated. Mr. 
M'Nab was also endeavouring, with fair prospect of success, to 
get the r ecfect seed of the plant, and if that could be done 
the difficulties of propagation would of course disappear. They 
had now two varieties of the plant in the Botanical Gardens, one 
·of which had been cultivated there for forty years, and the 
other had just been got from South America, through the kind
ness of Dr. Gunning and Dr. Christison. 

Dr. Cleghorn, F.L.S., late Conser_vator of Forests, Mad_ras, 
expressed his delight at seeing the satisfactory resul( of the 1pe
cacuanha propagation. Every army surgeon, he said, knew the 
great value of this remedy in the treatment of dysentery, and he 
hoped that the result of this experiment would be as successful 
as had been the introduction of cinchona. He thought much 
credit due to Profs. Balfour and Christison and Mr. M'Nab in 
this matter. 

Mr. John Sadler read a paper On the Genus Grimmia (in
cluding Schistidiztm) as ,·,:presented tn the Neighbourhood of 
Edinburgh. After alluding to the varied character of the geo
logical formation around the city, he stated that perhaps in no 
district of equal size in Britain would so large a number of 
species of this genus be found. 

In Hooker and Taylor's Muscologia Britannica, published 
in 1818 a work which has never yet been surpassed for sim
plicity 'and correctness of description, there are sevei1 species 
of Grimmia given as native of Britain. Two of these species, 
however, are now removed lo other genera. I.n \Vilson's 
Bi-yologia Britannica, or the third editio_n of- the former work, 
published in 1~55, there are fifteen _species ~nd many vanet,es 
described. vV 1lson, however, followmg Schimper, places three 
of these under the genus Schistidium, a genus which we think 
might with advantage to the student be easily dispensed with, 
seeing that its principal distinction from Grimmia rests on such 
an arbitrary character as the adhesion or partial adhesion of the 
columella to the lid. Since 1855 several species have been 
added to the genus in Britain, and noticed in the proceedings of 
different learned societies. 

Greville, in his Flora Edinensis, published in 1824, de
scribes six species of Grimmia as occurring within a radius of 10 

miles of the city, viz.-G. apocarpa, maritima, trichophylla, pul
vinata, leucoph,:ea, and Doniana. 

In Balfour and Sadler's flora of Edinbui;gh, published in 
1863, ten species, including Schistidinms, are recorded ; and in 
the ,econd edition of the same work issued this day no fewer 
than fifteen species are given. If we take the rocks of 
Arthur's Seat we shall there find a wonderful development of 
Grimmias. They vary much, however, in their distribution o,er 
the hill. The most widely distributed are G. pulvinata and 
mhsquarrosa ; next we have G. confei·ta, prui11osa, leucophrea, and 
trichophylla, less widely distributed; while G. anodon, orbfculai-is 
and its variety oblonga, commutata, and Doniana are very 
limited. Another interesting fact is that all these species, with 
the exception of G. trichophyl!a, which occurs on different kinds of 
rock, seem to have a preference for the amygdaloidal trap, and 
very rarely occur on the basalt. If a stray specimen, however, 
does get on to the last-named rock, it has the most stunted and 
starved appearance. At one part of the hill, where the upper 
d,ive cuts the rocks to the back of the basaltic columns of 
"Samson's ribs," there is an area of very limited extent where 
the whole of the species which occur on the hill can be col
lected. In fact, any one at all acquainted with the plants and the 
rocks on which they grow would have no difficulty in securing 
the whole in the course of a very few minutes. In April 1870, 

in company with Mr. Bell, of the University Herbarium, who 
has paid much attenlion to the mo,ses of Edinburghshire, and 
to whom we are indebted for the discovery of G,-immia anodon 
in Britain, I collected in the space of one hour specimens of G. 
apocai-pa, conferta, anodon, p,-uinosa, rnbsquarrosa, pulvinata, 
orbicularis, oi-bicularis ( var. oblonga ), trichophyila (:: var.), 
lwcophaa, and commutata. 

If we take the species to be met with within a radius of about 
7 miles or 8 miles, and classify them in a sort of natural order 
acc )rding to affinity, we have first of all two sections·-

!. Capsule immersed in the perichretal leaves. 
2. Capsule exserted. . 

Under the first section comes-G. apocrwpa, maritima, prui
uosa, and anot!on. The last named resembles the meml.Jcrs of the 
second section in the structure of its leaves. 

Under the second section comes-G. pulvinata, orbicula,-is 
orbicu!aris ( var. oblonga ), subsquai-rosa, trichophylla, paten; 
D onim,a, ovata, !eucophcca, commutata, and torta. ' 

The author then went over eac~ of the species, g1vmg their 
distinguishing characters, and pomting out the[r geographical 
distribution over the world. The paper was illustrated by a com. 
plete set of dried specimens of the species referred to, as well as 
by drawings of the rarer species. 
· Mr. Sadler noticed the occurrence of Cystopteris montana in 
great abundance on the Breadalbane mountains this season, and 
presented dried specimens of this rare fem to the meeting. 

Dr. Murie, in communicating a paper On the Development if 
Fungi within the Thorax of living- Birds, referred to the circum
stance of lowly ·organised vegetable structures being not unfre
quently found growing in animals and man, both externally and 
internally. For the most part these affected the skin, giving rise 
to several cutaneous diseases. They also flourished in the ali
mentary canal; and among others, one peculiar form (Sm-ciua) 
had been described by the late Professor Goodsir from the human 
sto:nach. In nearly though not in all instances where vegetable 
organisms flourished within the living body, it was in organs 
where a certain amount of air had free access. It was more 
difficult, though, to account for the cases where vegetable para
sites arose in, so to speak, closed cavities. The instances of this 
latter fact which he (Dr. Murie) brought forward as coming under 
his own observation were three in number-viz., a fungus-like 
growth in the abdomino-pleural rnembrance of a kittiwake gull, 
of a great. white-crested cockatoo, and of a rough-legged buzzard. 
After a general description of the specimens in question, the 
author referred to them as in some ways bearing upon those doc
trines which supposed living organisms to originate out of the tis
sues themselves. vVeighty reasons undoubtedly might be give1fto 
the contrary, but as every fact, either furnishing doubtful evi
dence of, or opposed to the spontaneous generation theory, might 
be useful at the present juncture, he (Dr. Murie) thought a record 
of such worthy of being brought before the Association. 

In the discusgion which followed, Mr. Cooke and Prof. Per
ceval Wright questioned whether the vegetable structures spoken 
of by Dr. Murie might not be Algre instead of fungoid bodies. 

Dr. Ilastian said that the question calling for most consideration 
was how these vegetable forms came to be found in a place cut 
off entirely from communication with the atmosphere. After 
mentioning the hypothesis that the spores of the fungi or alga: 
might have penetrated the tissues of the lungs or other vessels, 
and so reached the thoracic cavity, he explained his own views on 
the subject, illustrated by his experience in finding in the brain, 
and other portions of the human body isolated from the atmo
sphere, immense numbers of living organisms shortly after death, 
which, so far as could be ascertained, had no existence when the 
patient was alive, and insisted that either these organisms must 
have been previously present in the blood in a latent state-their 
germs being so minute as to be undistinguishable-or they must 
have come into existence by spontaneous generation. 

Prof. Dickson read a paper entitled " Suggestions on Fruit 
Classification." [We give this valuable paper in extmso in 
another column.] 

Prof. Dyer read a paper (ln the Minute Anatomy oj 
the Stem of Pandanus utilis. 

The Rev. Thomas Brown exhibited some specimens of fossil 
wood from the Lower Carboniferous rocks of Langton, Berwick· 
shire. These fossil woods were described as occurring in the same 
Lower Carboniferom rocks in which Mr. Witham had found the 
stems figured more than thirty years ago, only that the rocks at 
Langton lie considerably in the lower series. One stem was·par· 
ticularlarly referred to, and drawings exhibited of the transverse 
and longitudinal sections. The transverse section was shown to 
present all the appearance of exogenous structure with pith rays and 
circular lines of annual growth. The longitudinal section showed 
that the seeming rays were vascular b1mdles, and that the stem from 
the pith to the circumference was a mass of scalariform tissue. Thus 
the longitudinal section seemed to indicate that this was the stem 
of a cryptogam, while the transverse section had all the ap
pearauce of an exogen. One tissue being- obviously scalariform, 
the chief point of interest was the question whether the dark 
circles were really rings of annual growth. That they were 
really such the author argued on three grounds. First, no acci
dental infiltration of darker matter could account for a series of 
circular rings keeping their distance. Secondly the longitudinal 
section showc,\ the same dark lines going down Yertically through 
the stem and still keeping their relative distances, as in the con-
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centric circle~. Thirdly, on laying open the structure and ex
amining the cause of the greater darkness of these rings, it is 
founcl to be due to the greater narrowness of the vessels forming 
the wood c,f the stem. The dark l,nes at their sides are crowded 
closer together. Thus lt turns out that these circles were formed 
just as the rings of growth are ia exogenous plants of the present 
c1ay. The external markings of the stem were too obscure to 
cletermine the germs of this plant in the Carboniferous flora, 
Along with it were found specimens of Stigmaria jicoides, 
Flabellaria,and Lepidodendron. But the most abundant organisms 
in the berl were .Knon-ia acicularis, now recognised as the inter
nal cylinder of Lepidodenclrons. Probably this was a similar 
structure of some other trees of the early Carboniferous period. 

Prof. Thiselton Dyer thought it was satisfactory that the papers 
on fossil botany were_ at last brought to the section where they 
could be properly di,cussed. It was most important not to 
separate the study of recent from that of fossil forms. If this 
had always been remembered, a great deal of wa,te<l money and 
labour might have been saved in the publication of imperfectly 
understood material. Prof. M'Nab's description of the homo
logi, s of the stem, in Lycopodium and Lepidodendron was the 
one accepted by all botanists who had looked into the matter. 
Prof. Williamson's classification was botanically untenable · it 
traversed every canon of classification. It separated the Equise
tacere from the Ferns, and placed them with Lycopodiacere with 
which they had nothing in common. The two types of

1 

stem 
which existed in the recent higher cryptogams existed eqnally in 
th~ extinct forms. 

Prof. Williamrnn, in reply, said he did not attack a classifica
tion based on the organs ·of fructification, but tint based on 
growth, and reiterated his belief that we had here a s~ries of 
cryptogamic plants with an exogenous growth of their stems. 

. SUB·SECTION.-ANATOMY AND PHYSIOLOGY 

Professor Humphry read a paper On the Caudal and 
Abdominal Jl,Jusdes o/ the Cryptobranch. He gave a general ac
count of these muscles, and drew the following inferences :- r, 

That the. abdominal muscles are an extension and expansion of 
the caudal muscles. 2. That the several abdominal muscles are 
derived from one simple muscular sheet, which is segmented into 
planes by difference in direction of the muscular . fibres at different . 
depths. 3. That the fibres of the external and internal oblique 
muscles are continued into those of the rectus, a gradual altera
tion from an oblique to a straight direction being observed in the 
fibres as they approach the middle line, 4. That the ilium and 
the ribs are the result of ossification in the course of the inter
muscular septa and chiefly in those parts of their thickness which 
correspond with the plane of the internal oblique muscle, 

SUB·SECTION,-ANTHROPOLOGY 

Prof. W. C. Williamson read a paper On the Classification o/ 
the Vascular CryptQ,_!{a11tia as o:ffected by recent Discuveries amongst 
lite Foss,! Plants of tlte Coal Jl,.feasnres. After referring to the 
labours of Prof. W. King on this subject, for a knowledge of 
whose excellent paper he was indehted to Mr. Carruthers, and 
having dwelt at some length on the structure as interpreted by 
him of the stem of Lepidodendra, &c., he remarked that the 
conclusion to be drawn from the study of the structure of these 
fossil cryptogamic stems is, that so far as the structure of their 
medullary axis and ligneous zone is concerned, they are not in 
any sense ac1·ogms but exogens ; that they have a pith, consisting, 
in the lower fossil Lepidodendra, of a mixture of cells and vessels ; 
that as we ascend to the higher forms the cells separate from the 
vessels, the former assuming a central and the latter a peripheral 
position ; that the woody zone surrounding the medullary axis 
consists of radiating lines of vessels, which increase by successive 
additions to the external surface of the zone, which vessels are 
separated by mural arrangements of cellular tissue constituting 
medullary rays, Consequently, when such a process of growth 
has gone on until the result was a tree with a stem two or three 
feet in diameter, the application of the term acrogm to such 
cases is simply absurd. .Such being the case, Prof. Williawson 
proposed to separate the vascular cryptogams into two group,_ the 
one comprehending Equisetacere, .Lycopo<liacere, and Isoetacere, 
to be termed the CryptogamiO'! Exogenre, linking the cryptogams Lieut.-Col. Forbes Leslie read a paper On ancient Hieroglyphic 
with the true exogens through the cycads ; the other called the Sculptures, All the hieroglyphics on Scotch rocks a11d mono
Cryptogamire Endogenre, to comprehend the ferns, which will liths can be assigned to two distinct types, the earliest of which 
unite the cryptogams with the endogens thro11gh the Palmacere. consi5ted for the most part of circular cups or cavities worked in 

Mr. Carruthers said :-The difficulties towards my accepting the Slone, and also of circles, or parts of circles, variously com
Prof. Williamson's interpretation of these plants are indicated by bined. The second type, which seems to have superseded the 
the terms which Prof. Williamson uses when he speaks of a first• did not entirely reject its figures, and, from the territory m 
vascular pith, and of medullary rays containing vascular bundles, which it is alone found, may be termed Pictish. The earlier 
The plants were true cryptogams, and in their organisation form is found widely distributed on monoliths in Scotland, while 
agreed in every es,ential point with the stems of Lycopodiacere. the later form is much more restricted. The hieroglyphs were 
It was consequently necessary to apply to vascular tissues which symbols of religious ideas. 
had the position of medulla and medullary rays such names when In the next paper, by Dr. Conwell, On an Inscribed Stone at 
these agreed with structures in the plants so closely allied to Newhaggm·d, in the County o/ lvleath, curious hieroglyphic 
to them. The variations in recent stems of the Lycopodiacere characters of an unknown age and inscrutable memino- were ex-
were as great as in the fossil, and in some an average amount of hibited to the meeting. "' 
the tis;ues agree with and fully illustrate the stems of Lepidoden- Dr. Beddoe then contributed a paper On the Inhabitants if 
dron. In regard to the application of these structures to recent the ~ie!·se. There were, he said, two ~·ell-marked types, the one 
cryptogams, it was certain that an adherence to vegetative cons1stmg of a rather long and narrow oval head, almost Swedish 
organs would set aside the natural clas~ification based on the or Frisian in form, light eyes and hair, and a tall, long-limbed 
reproductive organs. And, indeed, the views advocated by figure; the other had a broader head, fuller temples, hair brown 
Prof. Williamson would separate plants so closely related as the or light, and a robust frame. In stature and bulk the men of 
Hymenophyllere and the Polypodire. It was important that in the Merse are hardly surpassed in Great Britain. Their large 
the fossil, as well as in the recent vasc.ular cryptc,gams, the most size may be inscribed to inheritance from the original Teutonic 
satisfactory materials for determining their systematic position settlers of the district, and partly"to the agency of a harsh and 
were obtained from their organs of reproduction. uncongenial climate, and a coarse, but plentiful diet of oatmeal, 

Dr. M 'Nab said :-I am very sorry I cannot agree with Prof. peasemeal, and milk. It is very probable, however, that the 
Williamson in his interpretation of the strncture of these stems. use of bread and tea instead of meal and milk, would cause a 
Ilotanists are all agreed in this, that Lepidodendra and their physical degeneration in the future . 
allies are closely related to the lycopods. Now we know that Then followed a paper by Mr. J. W. Jackson, On the Atlantean 
the lycopods, like the ferns, have closed fibro-vascular bundles; Race if, Western Europe, and A Description o/ Pa!eolitltic /m
bundles which can only grow for a certain time, and then all the plements, by Mr. J. W. Flower, And in the absence of the 
cambium being converted into permanent tissue, growth must authors of some of the papers Mr. W, Boyd Dawkins gave an 
cease. It seems to me that the key to these structures is to be acconnt of the origin of the domestic animals of Europe. None 
met with in Lycopodium Chamrecyparinus, in which we have a of them date so far back as the Quaternary age. The sheep, 
cylinder of wood-cells surro~ndin~ the· central cylinder of united goat, the small short-horned ox (Bos longifi-ons) the domestic 
fibro-vascular bundles., This cylmder of wood-cells represents, Urns, the domestic horse, the dog, the tamed wild boar, and the 
and is a mere modification of the cellular tissue met with in the turf-hog, to which all the European swine can be traced, appeared 
ordinary stems of lycopods. In this _way it follows that the cen- in Europe at the same time in the Neolithic age. He argued 
tral portion is not a pith, but consists of the central group of that they were probably derived from the East, and imported by 
fibro-vascul3:r bundles. It also follows that the w'?od cylinder in a pastoral people from the central plateau of Asia. Th~ evidence 
these stems 1s not the homologue of the wood cylmder of an or- afforded on the point by the southern forms of vegetation found 
dinary exogen. The classification of thes~ plants proposed by I along with thisgroup·of animals in the Swiss lakes adds con
Prof. Williamson seems also to me to be quite untenable, siderable weight to this view. In Britain, down to the time of 
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the English invasion, there was no evidence of any larger breed· 
than the small short-horned Bos longiji-oiis; the larger breed of the 
Urns type were probably imported by the English, and is repre
sented at the present day in its purity by the white-bodied, red
eared Chillingham ox. In the course of the discussion Dr. 
Sclater fully agreed with the views of the speaker as to the 
eastern origin of our domestic animals, since the East is the only 
region in which the wild ancestors of the domestic breeds are 
now found, 

The President then read a paper 01t Human and Animal 
B ones and Flints .from a Cave at Oban, A,·gy!eshire. The cave 
contained the remains of man associated with flint-flakes and the 
bones of the re,i and roe deer, fox, otter, and possibly reindeer. 
The human teeth were unground, and contrasted strongly in their 
preservation wi1h those of modern civilised races; the leg-bones 
also p resented features which possibly may be platycnemic. The 
date of the cave is uncertain, but the associarion of flint imple
ments with the human and animal bones pointed to a consider
able antiquity. 

Vv. Doyel Dawkins made some remarks on the Classification 
of the Palreolithic Age by means of the Mammalia. The emi
nent French naturalist, M. Lartet, acting on the a priori con
sideration, has attempted to divide up the palaeolithic age into 
four distinct periuds. "L'age du grand ours des cavemes, l'age 
l'elephant et du rhinoceros, l'age du renne, et l'agede l'aurochs." 
He said the very simphcity of the system had made it popular. 
A cave bear is f~und in a bed of gravel of a cave, and yon put it 
down to the penod of the great bear; you find an aurochs, and 

_forthwi th ?.ssign il to the latest age. There are, however, two fatal 
objections to this mode of classification. In the first place, 
nobody could expect to find the whole Quaternary fauna buried 
in one spot. One animal could not fail to be better represented 
in one locality than another, and therefore the contents of the 
caves and river deposits must have been different. The den of a 
hyoena could hardly be expected to afford precisely the same 
animals as a cave which had been filled with bones by the action 
of water. It therefore follows that the very diversity which M. 
Lartet insists upon as representing different periods of time, must 
necessarily have been the result of different animals occupying 
the same area at the same time. In the second place, M. Lan et 
has not advanced a shadow of proof as to which of the~e animals 
was the first to arrive in Europe. From the fact that the Glacial 
period was colder than the Quaternary, it is probable that the 
Arctic Mammalia, the mammoth, woolly rhinoceros, and the 
reindeer arrived her~ before the advent of the cave bear. It is 
undoubtedly true that they died out one by one, and it is very 
probable that they came in also gradually. The fossil reillains 
from the English caves and river-depo;its, as, for instance, those 
of Kent's Hole or Bedford, prove only that the animals inhabited 
Britain at the same time, and do not in the leas.t degree warrant 
any speculation as to which animal came here first. Nor.does it 
apply to France or Belgium, for in the Reindeer caves of both 
these countries the four animals in question occur together-the 
Mammoth with the Reindeer and the Aurocbs with the Urus. 
In Belgium, indeed, the reindeer was probably living in the 
Neolithic bronze and iron ages, since it lived in the Hercynian 
forest in the days of Julius Cresar. 

SECTION E. 

At the opening of this Section on Monday morning two very 
interesting papers were read by Mr. C. R. Markham, On the 
Recent North Polar Expeditions, one was by Dr. Copeland, on 
the Second German Arctic Expedition, and the other by Capt. 
Ward_, R. N., ~n the Ame_rican Arctic Expedi(ion. Both papers 
contained details of great interest, some of which have, however, 
already been published in Petermann's 11:fitthei!unoen, and else
where ; and it is impossible in a short space to

0 

give even an 
abstract of them. They gave rise to interesting discussions. 

The proceedings of this Section closed on Tuesday, At1gnst 8, 
when Mr. A. Buchan read a paper On the Rain.fall o.f the 
Northan Hemisphere in 'July contrasted wit!, that .for J'anuary. 
The paper was illustrated by chart showing the distribution of 
rain in inches over the greater portion of the northern hemisphere 
in July. Mr. Buchan described the principles which guided him 
in . drawing lines representing the rair:fall of the globe-namely, to 
r~Ject all places which, being in the immediate vicinity of hills or 
n~mg grounds, did not represent the average rainfall of the dis
trict ; secondly, he drew lines of rainfall for each month 

separately. The months of July and January were selected 
because in these months the greatest effect of heat and cold 0 ; 

the e_arth's atmos_phere and its movements occurred. In July 
the !me of t~e rainfall passe~ through the south. of Spain, the 
north of Afnca, through Syna, and thence westwards into the 
de_sert of Cobi, thus forming the northern boundary line of the 
ramless region of this part of the globe in July. The map fur
ther showed that the greatest amount of rainfall occurred in the 
centre of ~he continent of Asia and Europe, taking them both as 
one contment; and that the line of greatest rainfall passed 
through the centre of Europe and towards the centre of Asia to 
so~ne distance n01:th of the Caspian. In India, the line of the 
ramf~ll passed a h~tle _to the west of the Ganges, east of which 
the h!1es r1:presenlmg mches conld not be shown ; and the whole 
of_ tlus region was therefore marked by a deep red to show the 
~·amfall was enormous ; and the rainfall was also very excessive 
111 F~nher Ind,a,. and 1_n the east of Asia general!y. In America 
the_lme of the ramfall rn_cluded California and the neighbouring 
regwns. Very heavy r:unfall occurred 111 the lake district of the 
north-western sides which sloped eastward-that is those to 
the east of the mountains ; but the heaviest rainfall o~currecl in 
the sides bordering on the Gulf of Mexico and the whole of the 
ea~tern slope of <?entral America. In the map contrasting the 
ramfall of July with that of January, there were two sets of lines 
-blue and red, the red showing those regions at which the rain· 
fall of July e_xceeded that of January, and the blue those regions 
where the ramfall was less than that of January. Mr. Buchan 
showed that where ther~ were prevailing winds blowing into 
warmer !at1tudes the rainfall was not defective, even though 
those wmds came from the ocean, and iUustrated his re
marks by the summer rainfall of the south of Europe and 
the north of A1:rica, a_nd by that . of California. The greatest 
exces~ ?f th~ ramfal\ m T uly was 111 those regions to which the 
preva1lmg wmds arnvecl after having traversed a vast extent of 
ocean, India and Central Americ_a. Illttstrating this connection, 
on the western slopes of the Bnt1sh Isles the rainfall in J nly was 
less than that of Jan nary! )Jl1t or_i the eastern slopes it was greiter. 
In July, when the preva1lmg wmds blew from the Atlantic east
"'.ards int~ t_he centre of the great continent, the rainfall of the 
)nils oi: this immense tract was greatly i~ excess in July of what 
it ':vas 1_n J~m1ary. Mr. Buchan also pomted out the importance 
of mqutry m reference to _the great movement of the atmosphere, 
especially the vapour winch was condensed into rain and which 
mus~ come from _some neighbourii1g surface. Th~ important 
bear~ng of the subject on physical geography and climate, and the 
dis_tnbunon of vegetable and animal life on the globe, was also 
pomted out. 

On the conclusion of the paper, Colonel Yule remarked that 
Mr. Buchan had not gone beyond six inches in his calculations 
but he ~ished to ~ta~e that in the place where his earliest servic~ 
began-m the d1stnct of Assam--there fell, in the month of 
:A,ugust_ 1841, 30_ inches of rain on six days continuously, or 180 
mches m all, \~h1le the whole rainfall of Edinburgh for a year 
w':s about 26 mches. During that same month of August the 
rainfall was 264 inches, or 22 feet. He thanked Mr Buchan 
heartily for his _paper, and hoped that his maps and obs~rvations 
would be published before long in a shape in which they could 
all have access to them. 
. The only remaining paper of more than pure geographical 
interest was by Captain L. Brine, R. N., On the Ruined Cities 
o.f Central America. It stated that it was not until the year 
1870-more th_an than 200 rears aft~r the Spanish conquest 
·-:-that !he ex1s_tence of nuned c1t1es and temples lving 
ludden m the Jnngles and forests of Central America ·was 
revealed to the knowledge of the Spanish Government. A 
small party of :Spaniards, travelling in the State of Chiapas, 
happened _to. diverge from the usual track leading from the 
s~uthern limit ?f the Gu!f of Mexico to the Mexican Cor
dilleras, an~ ':cc1dentally discovered in the dense forest remains 
of stone bmldmgs-pal~c:s. and temples, with other evidences of 
a J?ast and forgotten cmlrsation of a very high order. These 
r~ms were those_ of Palenque. Some years subsequently to this 
dtscov:ry, the King of Spam ordered an offidal survey to be made, 
and t~1s survey was ~ade m 1787 under the direction of Captain 
de! Rw. L~ter official surveys were also made in 1806 and r 807; 
but these, with the usual secresy of the Spanish conqueror;, were 
not generally made public, and thus it happened that 0 ;11y as 
re~emly as the year 1~22, at the revolution of Mexico, did the 
existence of _these ~u_ms first become known in Europe. Since 
!hen ot~1er hidden c1t1es or temples had been discovered-Copan, 
m the State of Honduras ; Ocosingo, on the frontiers of Guate• 
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mala ; and several in Yucatan, of which Uxmal and Chichen Itza 
are the most famous. It was very remarkable that all these ruins, 
evidently the work of one particular and highly-civilised race of 
!ndians, should only be found in a very limited area. None exist 
rn South America, and none in that part of the continent com· 
manly distinguished as North America-they all lie within the 
tropics, betwe.en the 14th and 22nd pai·allels of north latitude 
and were chiefly adjacent to the Mexican and Honduras Gulfs' 
or in the plains on the west of the Cordilleras of Central 
America. On the eastern or Pacific slopes and plateaux, within 
the same parallels, are also remains of ancient fortifications ancl 
sa~rificial altars, but these are of a less elaborate type, and are 
alhcd to the Aztecan structures of Mexico. The paper went on 
to give an interesting account of a journey undertaken by the 
writer across the continent, in the s,,,ing of last year, from the 
Pacific, through Guatemala to the Atlantic, lo e1)able him to 
examine in detail the mixed populations ancl conditions of the 
lands between the Cordilleras and the Pacific, the central pla
teaux, with their aboriginal Indian races and ruins, the region
almost entirely unknown-inhabited by those unbaptised Indians 
called the Candones, near which lie the ruins of Ocosingo and 
Palegue, and finally concluding the journey by traversing Yu
catan, visiting the strange ruins with which the country abounds, 
and emerging on the northern coast of the peninsula at Sisal. 

SCIENTJFIC SERIALS 

THE :Journal o/ A natomy and Pl,ysio!ogy. Conducted by 
G. M. Humphry, M.D., F.R.S., Professor of Anatomy in the 
University of Cambridge ; and William Turner, M. D., Professor 
of Anatomy in the University of Edinburgh. No. VIII. May, 
1871 (Macmillan and Co.).-This number is quite up to the 
standard of its predecessors, but the papers it contains are so 
numerous that we can do little more than indicate the subjects of 
mo,t of them. Mr. Perrin heads the list with a couple of papers 
on muscular variations observed in the dissecting room of King's 
College, London, during two winter sessions; and Mr. Wag
staffe, demonstrator at St. Thomas's, Mr. Bradley, of the 
Manchester Medical School, and Mr. Cameron contribute 
similar papers, and thus illustrate one great use of the journal, 
for without it such observations would probably go unrecorded. 
-Mr. W. A. Hollis gives an account of the so-called salivary 
glands of 1 he cockroach, and seems to show satisfactorily that 
they are really part of the tracheal system of the insect, and not 
glandular at all.-Dr. Wickham Legge contributes some obser
vations on the physiological action of hydrochlorate of cotar
namic acid, a derivative of narcoline obtained by the late Dr. 
Matthiessen; the most interesting points about the new poison 
are the length of time ( often several days) which elapses before 
its effects show themselves if it be administered by the mouth, 
and the great diminution of blood pressure and the paralysis of 
the cardiac branches of the vagus which it producei=.-Mr. 
Garrod, of St. John's College, gives an account of a very simple 
cardio-sphygmograph which appears likely to prove useful, and 
also a description of the telson of Schyllus arctus, in which he 
endeavours to show that it is not a mere azygos appendage as it 
is usually supposed, but is a true body segment, possessing append
ages of its own.-Dr. Wilson Paton has ll paper on the influence 
of certain drugs, of diet, and of mental work, on the urine ; one 
of his most important results being that neither the infusion, 
alcoholic extract of alkaloids of broom tops, have any effect in 
increasing the quantity of any of the constituents of the urine, at 
least in health, although they are so commonly regarded and 
prescribed as diuretics.-·Prof. Cleland gives an account of a case 
occurring in his practice which showed that the trapezius plays 
an important part in keeping the bones of the shoulder joint in 
contact; he also describes a case of epispadias.-Prot. Ruther
ford describes a modification of Stirling's section machine, which 
is especially fitted for getting microscopic sections of frozen tis· 
sues, and also gives some experiments on the excitability of the 
trunk of a spinal nerve which go to negative Fflliger's "ava
lanche.,, theory.-Dr. Kennedy contributes an account of a young 
Aim~ cranium ; and Prof. Turner ·c0ncl11des the original articles 
of the number with papers on the "Two-headed ribs of whales 
and man " and on the ' ' Transverse processes" of the seventh 
cervical vertebra in Bal::enoptera Sibbaldii. The 1·eview of the 
recently published works bearing on the natural selection theory 
is peculiarly full and interesting, and the reports on the progress 
of anatomy and physiology during the preceding three months, 

which conclude the number, are drawn up with their usuai coni• 
pleteness. 

Symon's 1vfeteorologica! l/fag'{lzine has now reached its fifth 
yearly volun117, and it m~intains its character of being a useful 
mo~thly medium for th.e mt.erchange of meteorological jottings, 
~luch a_re _not of suffic1~nt. ll!lport~n~e to form papers for scien
tific societies. It contams, m add1t10n to reviews and abstracts 
or reprints of papers published elsewhere some valuable notices 
of special investigations carried on hy pri~ate observers such as 
a discussion on solar radiation temperatures, conductcl by the 
Rev. F. W. Stow and Mr. Nunes. The tornado of October 19, 
~nd, of course, the aurora of October 24 and 25, find a place in 
its !?ages. The stan~ing portion of the magazine, however, 
consists of monthly rainfall returns and notes on weather from 
about fifty stations: thus ~orms a sort of supplement to the 
annual volume, • Bnt1sh Ramfall," brought out by the same 
author. 

Journal ,'.f the Chemical Sociery.-The last number of this 
journal contains the '' abstracts of chemical papers" which have 
been al~eady noticed iJ?, our columns, and two papers read before 
the Society, the first bemg "The Action of Heat on Silver Nitrite " 
by Dr. Divers. The author finds that when silver nitrite is sub
mitted to the action of heat it is decomposed, the products of the 
action consisting principally of silver nitrite, metallic silver ancl 
oxide <?[ nitrogen, bu~ !hat the relative proportions of thes; vary 
accordmg to the cond1t1ons of the experiment. When the nitrite 
is hea_ted in _an open dish, the result may be represented by the 
~quat10n3NO 2Ag = N2O3 + Ag2 + NO3Ag, butifitisheated 
ma ·".esstl near!)' closed, so that the gaseous products may be 
~ept m contact with the un~ec?mposed nitrite, the loss of weight 
1s less, and the amount of mtnte formed is greater the hot silver 
nit!ite apparently re?13:cinf the higher oxides of niirogen to nitric 
oxide. Whe_n the mtnte 1_s freely exposed to a moist atmosphere, 
and h~ated, 1t te°:ds !o r_1eld only metallic silver and ni_trogen 
peroxide. Mr. Gill, rn Laboratory Noles 011 the Exammation 
of Glucose containing Sugars," after remarking on the effect 
produced by the use of an excess of lead subacetate in decolouring 
sugar solutions for optical examination, the action of inverted 
su~ar on polarised light being greatly altered by the presence of 
t~1s . reagent, p~oposes the use of a strong solution of sulphur 
d1ox1de as a satisfactory method for removing the lead. 

IN the Journal of Botany for August the most interestin" 
article is a "Flora of Hyde Park and Kensington Gardens," by 
the H_o~. J. _L. Warren. This apparently unpromising field for 
botamsmg yielded to a careful search no fewer than 190 species 
of indigenous flowering plants, some half-dozen of them by no 
means common plants, and the list might probably be consider
ably extended. A hundred years hence this list will be of con• 
siderable interest to the botanist of the future. The other 
original articles in this number are of a more technical character. 

SOCIETIES AND ACADEMIES 
BRISTOL 

Obs_erving Astronomical Society.-Observations to July 
31.-.Solar Phenomena.-Mr. T. ~V. Backhouse, of Sunderland, 
observed a large spot in the sun s south hemisphere from the 
12th to the 22nd of July. He obtained the following measures 
of its dimensions :-

Penumbra. Umbra. 
Date. Length. Length. Breadth. 

Miki. Miles. Miles. 
July 12 9.12 a.m. 201000 about 10,000 
July 15 9, 15 a.m. 361000 17,000 
July 18 7.45 a.m. 37,000 22,500 14,500 
July 20 7-55 a.m. 41,000 27,500 18,000 
July 22 9. 15 a.m. 22,500 7,500 

"It was comparatively small on Jnly 9. The umbra was ohe of 
the largest I have ever .seen." 

Comets I. and II., 187r.-Mr. John Birmingham, of Tuam, 
repo_rts that he "had several observations of Comet I.; from 
Apnl 22 to May 8, but under very unfavourable· circumstances, 
cause~ by the state of the atmosphere and strong twilight and 
moonlight. Still notwithstanding its faintness ·a nucleus was 
easily detected, and the comet seemed in general to present a 
granulated appearance. On April 22 it was not visible in the 
finder, but bore magnifying up to 126 very well. There was a. 
slight elongation in the normal directio11 of a tail. By_the best 
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