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to prophesy in individual cases. This, indeed, is at 
the root of a great deal of the criticism levelled at 
the claims of education to rank as a science. A 
parent or an education authority presents a boy to 
an educator and calls for a prophecy. The educator 
must decline, since he cannot honestly prophesy in an 
individual case, though he may be prepared to 
venture on a reasoned statement of what is likely to 
occur in the boy's educational career. The educator 
is, in fact, in precisely the same position as a medical 
man called in to a case. He can prophesy, but only 
in general terms. In both cases it is the application 
of general principles to a particular case. 

This raises the whole question of the value of the 
average in matters of education. Psychologists, in 
addressing teachers, are to warn them that 
the average is only an abstractiOn, and really does 
not exist. We are told that what the teacher has to 
concern himself with is " the living child here and 
now before him," and he is accordingly warned 
against the insubstantiality of the elusive abstract. 
But this is to confound two distinct things. It is 
true that the teacher must always deal with a living 
pupil here and now before him. But in his dealing 
with that living pupil he has to apply a paid-up 
capital of knowledge of men and of boys in general. 
He must seek to understand the living boy by the 
aid of knowledge previously acquired, and this know
ledge is represented by the average. The master 
may be unable to prophesy with certainty how Jones 
minor will act under certain specified conditions. 
But from a knowledge of third form boys in general 
he can make a guess that is very likely to hit the 
mark. The teacher who applies his knowledge of 
the average third form boy to the minor Jones, 
without modification to suit Jones's case, acts un
intelligently; but the possibility of blunders by a dull 
master does not reduce the value of the knowledge 
of the average in the hands of one who is capable. 
The concept of the average boy as it is developed by 
experience and study in the mind of the master forms 
a standard by which other boys may be estimated. 
This standard is partly subjective, partly objective. 
In so far as the standard is acquired by the personal 
experience of the master it is subjective. The un
reasoned but very effective knowledge of boy nature 
that enables an efficient master who is guiltless of 
any acquaintance with educational theory to know 
how a boy is likely to act in given circumstances 
results from the training of experience, and is 
peculiar to its possessor. On the other hand, the 
knowledge of boy nature that has been acquired by 
deliberate study and by experiment is something that 
has an existence independent of the individual. It 
is objective, or at any rate has an objective bias. 

We must distinguish in practice between the 
average and the type. The average boy may have 

existence in reality, he may be a pure abstrac
tion; but the type is concrete, and may be regarded 
as the embodiment of all the essentials that go to 
make up the average, with the addition of certain 
qualities that must be present in some form or other, 
though the particular form is immaterial. The aver
age is to the type as the concept is to the generalised 
image. The type may form a very useful standard 
for masters whose tendency is strongly towards the 
concrete ; but the average has a special and a 
different value, and in capable hands is more effec
tively applied because it is of a wider range. To 
consider a class as made up of types tends to break 
up the class feeling, and make the master think of 
his pupils as a mere group of separate individuals. 
Undoubtedly the master must in certain connections 
think of his pupils as individuals, but in other con-
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nections he must deal with his class as a whole, as a 
psychological unit. 

This introduces one of the most striking develop
ments of modern educational theory. The older 
psychologists treated their subject as limited to the 
study of the mature human individual. The intro
duction of the idea of development led to the found
ing of a genetic psychology with its consideration of 
the individual at his various stages. A further 
advance is marked by the appearance of collective 
psychology, which carries the study of the individual 
into his relations with other individuals. Naturally, 
both changes were of the greatest advantage to 
education. The first gave scientific guidance to the 
popular movement known as Child-Study, the second 
suggested the scientific study of the class as a collec
tive organism. It is true that this collective psycho
logy is at present in its infancy. But while we owe 
much to the French psychologists with their dazzling 
exposition, we are glad to turn to our more solid 
McDougall for the best scientific basis available for 
a sound collective psychology. The material he has 
supplied is waiting to be worked up from the educa
tional side. His statement of the relation between 
the instincts and the emotions and his manipulation 
of Mr. Shand's theory of the sentiments provide 
tempting material for the establishment of an objec
tive standard in connection with the training of the 
individual character and the interaction of individual 
characters in groups. Naturally, the results must be 
expressed in averages, and equally naturally there 
will be a complaint from certain practical educators. 
What is the use, it will be asked, of information 
about how classes in general act? What we want to 
know is how this particular class before which I 
stand is going to act. But this is to confound the 
practice of a science with the science itself. There 
must always be an intelligent intermediary between 
the principles of a science and their application to 
the affairs of life In this respect the nascent 
science of education differs in no way from those 
that are more fully developed. The educator who 
prides himself on being specially practical is fre
quently very unreasonable in his demands from 
educational theory. He is rather apt to complain 
that it does not supply him with sufficiently detailed 
instructions. \Vhat he wants is a series of recipes 
which, if scrupulously followed, will inevitably pro
duce certain specified results. But such men take a 
very humiliating view of their profession. So far 
from seeking this spoon-feeding, they should rejoice 
that their work demands the exercise of intelligent 
initiative. Herein consists, in fact, the dignity of 
the educator's office. He must be master of the 
organised knowledge that education has acquired, 
and must have the power of making the appropriate 
application of that knowledge to every case as it 
arises. To assist him in avoiding error he is entitled 
to look for an objective standard at the hands of 
those who make education their special study, but 
for the use of that standard he must himself accept 
the full responsibility. 

GEOLOGY AT THE BRITISH ASSOCIATION. 

T HE proceedings of the Geological Section at 
Dundee were of exceptional interest, and the 

attendances were large up to the end of the meet
ing. The success of the section was due to two or 
three special features. Many of the papers dealt with 
the problems of the Highlands and of the Highland 
border, questions which are full of knotty points, and 
the men who are engaged in solving these problems 
were able to assemble in the meeting-room and there 
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state their views and face discussion, which was often 
very lively and always full of vigorous earnestness. 
Then we had a commodious and quiet meeting-room, 
and the President (Dr. B. N. Peach) was a host in 
himself. As Dr. Heim said, in seconding a vote of 
thanks to him : "When I look in front I always see 
the sun," and the vivacious countenance and stirring 
enthusiasm of Dr. Peach were an incentive to all 
present to rise to their best. 

After the delivery of the President's address on 
"The Relation between the Cambrian Faunas of Scot
land and North America," which was a timely and 
most valuable deliverance giving the evidence for the 
land connection between North America and North
west Europe in Cambrian times, a lecture was de
livered by Dr. T. J. Jehu on the local geology. After 
a brief reference to the exposures of the Highland 
Boundary series in Forfar and Kincardine, and to the 
recent discoveries of rocks of Downtonian age near 
Stonehaven, the lecturer dealt with the groups of rocks 
found in the area :-(r) The Highland metamorphic 
rocks; (2) the Old Red Standstone; (3) the Car
boniferous system of Fife. 

(r) The prominent series of metamorphic rocks com
prises the Dunkeld slates, schistose slates and 
micaceous grits included in the Ben Ledi group. 
With the schists are associated the " Green Beds " 
of the Geological Survey and certain basic intrusions 
mapped as hornblende schists. 

(2) Two divisions of the Old Red Sandstone are 
represented, Lower and Upper, separated by a marked 
unconformity. They consist of two sedimentary 
groups separated by the great volcahic series of the 
Sidlaws and the Ochils. The distribution and charac
teristics of the volcanic beds were described, and the 
probable positions of the vents from which the 
materials were ejected were indicated. The Lower 
Old Red Sandstone rocks were folded and denuded 
before the deposition of the Upper Beds, which pass 
conformably up into the Carboniferous System in Fife. 

(3) The Carboniferous rocks of Fife consist of the 
Calciferous Sandstones at the base, overlaid by the 
Carboniferous Limestone series, which are overlaid 
by Millstone Grit and Coal Measures. Special atten
tion was directed to the splendid development of work
able coal-seams in the middle group of the Car
boniferous Limestone series, as well as in the Lower 
Coal Measures of the district. The remarkable diver
sity of igneous rocks and the great development of 
volcanic rocks on the coast of Fife were described, and 
were subsequently displayed to the members by a field
excursion to Elie. 

During the meeting various problems connected with 
the Pre-Cambrian rocks of the Highlands and the High
land border were thoroughly expounded and discussed. 

Mr. E. B. Bailey described the occurrence in eastern 
Mull of a great breccia-formation with intercalated 
rhyolitic lavas. The breccia consists of an unbedded 
assemblage of blunted rocks and fragments of gneiss, 
granophyre, gabbro and basalt, often associated with 
rhyolitic debris of vo1canic origin. The basalt lavas 
of Mull have been violently folded into a series of 
anticlines and synclines, and it is in one of these 
synclines that the main outcrop of the breccia is pre
served. It appears that the breccia is a thick layer 
overlying the basalts and folded with them. Though 
some parts of the breccia may be of volcanic origin, 
Mr. Bailey suggests that the greater part has resulted 
from erosion, which operated during the period of 
upheaval of the ridges. 

Dr. J. S. Flett opened a discussion on the sequence 
of volcanic rocks in Scotland in relation to the Atlantic
Pacific classification of Suess. He pointed out that 
the recognition of two great families of igneous rocks, 
the Atlantic and the Pacific, and their relation to 
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certain types of earth-movement, which we owe to 
Mr. Harker, constituted one of the greatest advances 
in rational petrology. In Scotland the Carboniferous 
volcanic rocks are typical Atlantic types, associated 
with collapse and great faults, and the rocks of Lower 
Old Sandstone age are characteristic of the Pacific 
group (great crumbling). To the Atlantic group could 

I be added the Permian or late-Carboniferous rocks of 
Ayrshire and East Fife, and the nepheline-basalts (pre
sumably Tertiary) of Caithness with their associated 
camptonites and monchequites. The Tertiary volcanic 
rocks of the Hebrides and the abundant north-west 
dykes were also ascribed to movements of Atlantic 
type. The remaining rocks of Scotland Dr. Flett 
desired to assign to an independent, intermediate 
group. They are characterised by pillow-lavas and 
are not connected with movements either of the Pacific 
or the Atlantic kind, and may thus be placed in a 
special family. 

Dr. Flett's address was followed by a vigorous 
discussion, in which considerable criticism was 
expressed of the terms Atlantic and Pacific, and 
especially of their application to types of rocks in 
Scotland; but Dr. Flett pointed out that some terms 
must be used, and these were convenient, but he was 
not pledged to them in any way. Dr. J. W. Evans 
(London) thought that Dr. Flett had made out a 
primll facie case, so far as the Scotch volcanic rocks 
were concerned. He believed that the first differentia
tion of igneous rocks was a result of the separation 
of the original magma, on cooling, into two fluids, 
one consisting mainly of water, silica, alumina and 
alkalies, the other made up chiefly of magnesia and 
ferrous oxide with sufficient alumina and silica to 
form anorthite and the ferric minerals. Subsequent 
differentiation was principally due to crystallisation. 
In fo1ded areas the segregation took place at a con
siderable depth, while the magma still retained its 
original aqueous contents. The primary differentiation 
was therefore comparatively complete, and the normal 
or " Pacific " series of rocks was ultimately formed. 
In districts of plateau faulting, on the other hand, 
the differentiation occurred nearer the surface and 
under conditions which facilitated the loss of water, 
so that the separation was imperfect, the basic portion 
retaining more silica and a considerable amount of 
alkalies, and subsequent segregation by crystallisation 
gave rise to the alkali or "Atlantic" series. He also 
suggested that the occurrence of sodium with the basic 
rocks might be due to the presence of an unusual 
amount of chlorine, which separated out with the basic 
constituents and brought the sodium with it. 

Dr. Tempest Anderson did not agree with the sugges
tion that pillow-lavas had been formed in deep water, 
and gave instances which he had seen of their formation 
by lavas flowing into shallow waters, and apparently 
due to sudden cooling by the waves. Mr. G. W. Tyrrell 
(Glasgow) much preferred the terms "alkalic" and 
"calcic" for Dr. Flett's main divisions. The differ
ences \Vere mainly chemical and mineralogical, not 
geographical. Many group names cover a wide diver
sity of types, and we appreciate the great value of 
Dr. Flett's recognition of mono- and poly-phyletic 
rocks, that is, types highly characteristic of one group 
only and types to be found in all the main divisions of 
igneous rocks. Dr. Hatch pointed out the advantage 
of a division which recognises a well-defined suite of 
rocks in which the, alkali and calc-alkali felspars are 
developed in equal proportions, a series to which 
Brogger has given the name Monzonite series, and 
hoped that such a classification would be generally 
adopted. 

Mr. G. Barrow gave a valuable paper on the older 
granite in Lower Dee Side, in which he showed that 
in place of forming large coherent masses, it was 
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distinguished by lit-par-lit intrusions. The granite 
material in these cases formed minute sills parallel to 
the foliation of the associated gneiss into which it had 
been intruded. The granite rises as a dyke and the 
sills diminish in thickness and extent as they near 
the surface. In the interior parts the granite is 
usually grey and contains more biotite than muscovite, 
and oligoclase is usually abundant. The oligoclase 
and biotite are found to diminish steadily as the rock 
is traced towards the taper end of the sills. At this 
point there is little oligoclase and often no biotite; 
muscovite is fairly common and the bulk of the felspar 
is of alkaline composition. It would appear that the 
fissures in which the dykes occur were filled with 
igneous material, and that under great pressure the 
walls were burst open and the still liquid material 
forced out, and thus separated from that which had 
already become segregated. This phenomenon may 
be described as magmatic differentiation intensified 
by dynamic action. Mr. Barrow also read a paper 
on buckled folding. Descriptions have been pub
lished of areas of regional crystalline metamorphism 
in which the dip of the bedding is described as at a 
low angle over a considerable area. Experience is 
gradually proving that these altered sediments are 
always intensely folded, and the low dips really repre
sent the most complicated structure, for which the 
name "Buckled Folding" is suggested. This structure 
is best seen in the Moine Gneisses, and its development 
can be studied in the cliff sections between Stonehaven 
and Muchalls. The grits and shales on the limb of 
the folds, near Stonehaven, ascend the cliffs in an 
unbroken course from bottom to top, being isoclinal 
and unbent. But as we proceed northwards the course 
of the grit bands up the cliff face is no longer straight, 
but a small overfold, or "'buckle," is developed in it. 
At first only one is seen in the whole height of the 
cliff, then two, then three, and so on, until they 
are so close together that the still straight portion of 
the fold is no longer than the "buckled'' or over
folded portion. If the upward course of each grit 
band be followed, it will be found that this structure 
does not alter the dip of the band as a whole. It still 
descends at much the same angle, but by a zigzag 
course. The overfolds all face in the same direction 
right up to Muchalls, and must have been produced 
after the isoclinal folding was completed. There is 
no justification for separating the buckled beds from 
those in which buckling does not occur. A key to 
the connection is found in the area about Shiehallion, 
where the quartzose beds forming the margin of the 
quartzite and containing the boulder bed and the lime
stone show isoclinal folding; whereas further north 
the same group comes on again, but this time with 
buckled folding, or Moine gneiss. 

Dr. B. N. Peach and Dr. J. Horne described some 
interesting investigations which they had recently made 
on the Arch<ean rocks of Lewis, in which they showed 
how closely these beds corresponded to the rocks of 
the adjoining mainland, without the great series of 
acid intrusions. The structure is coarsely granulitic, 
and there is a marked absence of the pyroxene-gneisses 
with blue quartz, of pyroxene-granulites, and other 
basic forms, which are so characteristic of the main
land. The remarkable series of basic dykes in the 
west of Sutherland had not been detected in Lewis. 
The north-west and south-east strike, referred to by 
Murchison, was not characteristic of the gneisses of 
Lewis. The dominant strike is almost north and south, 
but north-east to south-west or east to west in other 
areas. The flaggy granulitic gneisses of the Butt of 
Lewis, which appear to run southwards along the belt 
of high ground between Stornoway and Barvas, 
resemble closely the Moine gneisses east of the Moine 
thrust-plane, but they differ petrologically from the 
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rocks of sedimentary ongm which form the Moine 
series. The system of overfolding and the direction of 
the axial planes of the folds approximate to those found 
in the Moine rocks on the mainland. The platy rocks, 
or mylonites, occur along definite lines of movement 
approximately north to south, and thrust-planes have 
been detected which point to displacement in a westerly 
direction. Various stages in the development of my
lonites from the acid and basic gneisses are repre
sented. In the discussion which followed the value 
of these investigations was emphasised by Dr. Flett 
and others. 

Important discoveries of fossils in old rocks 
were announced by Dr. R. Campbell (Edin
burgh) and Prof. T. J. Jehu (St. Andrew's). Dr. 
Campbell described fossil remains found in the Jasper 
and Green Schist series of the Highland border, at 
Craigeven Bay, Stonehaven. Crushed spilitic lavas 
with intercalated black shales, jaspers, and cherts, 
which in their lithological characters resemble closely 
the green igneous rocks and associated sediments along 
the line of the Highland fault, appear on the old 
Geological Survey maps as of (?) Arenig age. In 
1909, in company with Dr. Peach and Dr. W. T. 
Gordon, the author found several fossils in the black 
shales. Detailed search by Mr. D. Tait revealed 
fossils of the forms Lingulella, Obolella, Acrotreta, 
Linnarssonia, and Siphonotreta; a bivalve phyllocarid 
allied to Caryocaris and Lingulocaris; and cases of a 
tubuloid worm. The above genera are most commonly 
found in the Ordovician beds and in the Upper Cam
brian, but, owing to the absence of graptolites, Dr. 
Peach suggested that Upper' Cambrian was the most 
probable age. Whatever may be the ultimate decision 
as to their stratigraphical horizon, the discovery of 
these fossils leaves very little doubt that the boundary 
fault series is not pre-Cambrian. 

Dr. Jehu followed this paper by one on the dis
covery of fossils in the boundary-fault series, near 
Aberfoyle. This series is well exposed between Loch 
Lomond and Callendar, forming a narrow belt 
separated by a reversed fault from the Lower Old Red 
Sandstone on the south-east, and probably by a line 
of thrust from the Leny Grits on the north-west. It 
consists of black and grey shales, cherts, grits, and 
calcareous beds. Remains of Radiolaria were dis
covered by Dr. Peach some years ago in cherts near 
Gualann. Recently a number of fossils have been 
found in pale-grey chert bands near Arndrum. These 
fossils occur in muddy films in the chert belt. They 
are almost all hingeless brachiopods, and the follow
ing forms have been determined by Dr. Peach :
Acrotreta, Lingulella, Obolus, Obolella; also the flat
tened chretre of polychrete worms. These fossils were 
regarded as indicating an Upper Cambrian age. Dr. 
Horne, in the discussion, regarded the collection of 
fossils from the chert and green-schist series at Stone
haven and Aberfovle as the most important palreonto
logical "find " affecting Highland geology since the 
discovery of Olenellus in the west of Ross-shire. The 
strata containing these fossils, which had been pro
visionally referred to the Upper Cambrian by Dr. 
Peach and Dr. Walcott, could no longer be considered 
as of pre-Cambrian age, like those of similar rocks in 
Anglesey. At a subsequent meeting Dr. Horne read 
a letter from Dr. Ami (Toronto), who had examined 
Dr. Jehu's collection of fossils from Aberfoyle, and 
found them closely resembling those obtained from 
Upper Cambrian beds belonging to the Quebec group. 
His opinion was based partly on the brachiopods and 
partly on the occurrence of an obscurely preserved 
graptolite resembling R etiolites ensiformis, Hall-a 
type eminently characteristic of the Sillery Sandstones 
of the Quebec group of Upper Cambrian age. Dr. 

, Horne further stated that this form had been shown 
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to Miss Ellis (Cambridge), who recognised it as a 
graptolite with Ordovician affinities. 

Dr. A. W. Gibb (Aberdeen) read a paper on an 
actinolite-bearing rock allied to serpentine associated 
with the basic intrusion of Belhelvie. Towards the 
northern end of this mass, which consists of trocto
lites, serpentines, and allied types, there is a rock 
which shows a large number of dark-green rounded 
spots, set in a fine felt of paler green colour, full of 
glancing needles. Under the microscope the spots 
are seen to represent olivine, partly unaltered, partly 
serpentinised, as well as granulitised and drawn out . 
The rest of the rock is largely made up of actinolite 
in small crystal flakes, and green spinel and abundant 
magnetite are present. The exposure has recently 
been blasted away. 

Dr. Wm. Mackie described the volcanic rocks round 
the Ord Hill of Rhynie, Aberdeenshire. The group 
embraces at least three lava flows, with associated 
tuffs and interbedded and overlying sedimentary rocks. 
Flow brecciation is frequent, and the tuffs are rhyolitic. 
The sedimentary rocks of the group consist of hard 
siliceous grits, which, under the microscope, show 
volcanic fragments. The whole of the group is char
acterised by fine, secondary quartz infiltration veins. 
They overlie the basic rocks of the younger Grampian 
granite series, but are probably considerably older 
than the oldest Old Red beds of the adjoining area. 
The lavas, being of an acid type, cannot be correlated 
with the interbedded andesites of the Old Red Sand
stone. 

Mr. G. W. Tyrrell (Glasgow) described the alkaline 
igneous rocks of Ayrshire. Recent work of the Scot
tish petrologists shows that one of the greatest 
developments of rocks characterised by primary anal
cite is contained in the midland valley of Scotland, 
one centre being in Ayrshire, the other in the area 
surrounding the Firth of Forth. Geologically these 
analcite rocks are Carboniferous in age, having a 
time-range from Carboniferous Limestone to Early 
Permian. They occur in the form of stratiform sills, 
lenticular intrusive masses, volcanic plugs, and as a 
series of lava flows. No masses of true plutonic 
habit are known. 

Passing to Wales, a paper was read by Mr. Edward 
Greenly on the origin of some of the mica-schists of 
Anglesev. The mica-schists of southern and central 
Anglesey are holocrystalline rocks with strong parallel 
structure, and composed essentially of quartz, alkali
felspars, and white mica. Dr. Teall regards them as 
broken-down and partially reconstructed porphyritic 
felsites. Twenty-five years ago Dr. Callaway recog
nised their felsitic origin, which the present investiga
tions confirm. These schists, therefore, may be looked 
upon in general as derived from acid igneous rocks. 
In some areas mica schists in continuity with them 
are found in intimate relations to schists of sedi
mentary origin, so that, probably, pyroclastic material 
was present in the original igneous series. 

Dr. Robert Campbell (Edinburgh) gave a valuable 
resume of his recent investigations on the Lower Old 
Red beds of Kincardineshire, showing that a thick
ness of 3000 ft. ought now to be transferred to the 
Downtonian, the uppermost group of the Silurian 
system. At the base of the series near Stonehaven 
there is zoo ft. of breccias interbedded with fine red 
mudstones made up mainly of fragments of the under
lying (?) Upper Cambrian rocks. and resting uncon
formably on them. Near Cowie Harbour there occurs 
a thick belt of grey and greenish mudstones which 
vield Dictyocaris in abundance. Ceratiocaris, Archi
desmus, Eurypterus, and other forms have been obtained 
from the same horizon, and in another bed numerous 
plates of a new Cyathaspis have been found. These 
interesting fossil finds, which in other areas do not 
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occur in rocks younger than the Upper Silurian, and 
the lithological characters recall the typical Down
tonian of the south of Scotland. These beds pass up
wards into the micaceous sandstone and conglomerates 
of Stonehaven Harbour, which may be considered as 
the base of the Lower Old Red Sandstone. The fish 
remains were examined by Dr. R. H. Traquair, who 
reported that the small scutes were referable to the 
category of Cephalaspidian scutes, that the species to 
which they belong is pretty certain, but additional 
material is required before proceeding further with 
identification. He described several specimens of a 
beautiful new Cyathaspis, which he dedicated to Dr. 
Campbell. 

Mr. C. J. Gardiner gave an account of the Silurian 
inlier of Usk. It is an oval area, eight miles by four, 
crossed by an important east and west fault. The 
southern half is composed of two anticlines separated 
by a fault. The axes of these folds run north and 
south, and dip southwards. The western anticline is 
the larger of the two, and shows Wenlock Shales and 
Limestone and Ludlow beds. The northern half of 
the inlier is far less simple than the southern in its 
structure, and is more concealed by drift. The Wen
lock Limestone is not met with in this half. The 
simplest explanation is that the Wenlock Shale is 
faulted against the Ludlow beds on both sides. As 
the Aymestry Limestone is absent from the area, it is 
impossible to separate the Ludlow beds into an upper 
and lower division. The main boundary faults are 
crossed at several spots by minor east and west faults 
which cause small lateral displacements. 

There were three important contributions from 
the palreobotanical side. Dr. Marie C. Stopes 
gave an outline of a controversy in New 
Brunswick between the palreobotanists and the 
stratigraphers. In the "Fern Ledges" of St. 
John there is a rich fossil flora, but no animal 
remains. Sir W. Dawson described the plants as 
Devonian. Recent attempts have been made to in
clude the beds in the Silurian for stratigraphic 
reasons. The author's work in the field indicated con
siderable overthrust. The unique series had recently 
been redetermined. Type specimens had been lent by 
the Canadian museums and brought to London and 
Paris for comparison, resulting in the identification 
of a large proportion of well-known European types 
in the "Fern Ledges" flora as Carboniferous and 
mostly typical of the Westphalian division of the Coal 
Measures. 

Dr. W. T. Gordon read a paper on the fossil flora 
of the Pettycur Limestone in relation to botanical 
evolution. The flora of the Pettycur Limestone 
(Lower Carboniferous) has a double interest. These 
forms constitute fragments of the oldest known flora, 
as Lower Carboniferous plants do not differ markedly 
from the Upper Devonian forms. Although the 
Devonian flora is distinct from that of the Permo
Carboniferous epoch, yet the or!fanisation does not 
indicate that the plants were prim1tive. The result of 
Dr. Gordon's investigations was that the flora repre
sented in the Pettycur Limestone appears, on the 
whole, to contain more generalised and simpler types 
than occur in the Coal Measures and later strata, 
and these types may be arranged in order so as to 
suggest certain possible lines of evolution. 

Mr. W. R. Don (Dundee) read a paper on the nature 
of Parka decipiens. This fossil is the only common 
and quite the most characteristic fossil of the Lower Old 
Red Sandstone of the Kincardine-Forfar-Perth area. 
A re-investigation, chiefly microscopical, has been 
attempted with the aid of Schultz's solution (strong 
nitric acid and potassium chlorate). Most previous 
investigators had pronounced it to be vegetable, 
though Mantell, Lyell, and others considered it as an 
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egg-packet of Pterygotus. The conclusions of the 
author were confirmatory of those of Sir W. Dawson 
and Prof. Penhallow that it was vegetable, and after 
boiling in nitric acid, the presence of spores within 
the carbonised tissue was demonstrated. In attempt
ing to form some conception of the original structure 
and shape of Parka, the author concluded that the 
original spore-containing tissue was almost flat, not 
spherical, and unlike any known sporangia of to-day. 
There was, certainly, intimately connected with it a so
called "indusium." In the discussion, Dr. G. Hick
ling stated that his independent observations on Parka 
were in very close agreement with those of Mr. Don. 
He questioned, however, the nature of the cells, 
hitherto regarded as spores, and preferred to consider 
them as constituting simply a parenchymatous mass. 
These masses possibly served as reproductive buds 
analogous to the gemmre of the Hepaticre. Dr. 
Newell Arber (Cambridge) remarked on the extreme 
interest of Mr. Dan's careful work on Parka, and was 
quite prepared to allow that the organs termed spores 
were undoubtedly of that nature. He differed from 
Dr. Hickling's criticisms, and pointed out that if 
these bodies were not spores, but parenchymatous 
cells, they certainly could not have survived the ex
tremely severe chemical treatment to which they had 
been subjected. Dr. Hickling appeared to have 
examined chiefly spore sacs in which the spores were 
not yet mature, a condition also commonly noticed 
in some of Mr. Don's specimens, and this appeared 
to have been the chief basis of his criticism. Dr. 
Arber agreed with Mr. Don that Parka was un
doubtedly a member of the Thallophytre, and very 
possibly an alga. 

The first results of investigations on the contents 
of the Millstone Grit of Yorkshire were communicated 
by Mr. Albert Gilligan (Leeds). Following up the 
work of Dr. Sorby, the late Mr. A. Longbottom had 
collected some very large pebbles from the Middle 
Grits of Silsden. These had been examined by the 
author, who had extended his researches to other 
beds of the series in Yorkshire. Some of the pebbles 
were of considerable size and showed a remarkable 
assemblage of rocks. By far the most common were 
acid igl)eous rocks. Only one specimen of a basic 
igneous rock had been found. The metamorphic 
rocks were quartz-schist and mica-schist, with a few 
fragments of gneiss. Numerous pebbles were found 
to be perfectly fresh microcline. Pieces of pegmatite 
were common. Some fragments obtained from the 
Plompton Grit proved to be a peculiar silicified oolitic 
rock. A few pebbles showed traces of organisms such 
as sponge spicules. The heavy minerals of the grits 
were not numerous, zircon and garnet being the most 
plentiful. The felspars in the grit were quite fresh, 
and this suggests either disintegration of the parent 
rock by differences of temperature and rapid trans
portation, or comparative absence of carbonic dioxide 
in the atmosphere. The author had been much im
pressed by the many points of similaritv between the 
Millstone Grit and the Torridon Sandstone, and was 
disposed to think that areas of similar rock types were 
laid under contribution for each. 

Mr. T. 0. Bosworth gave an account of some in
vestigations into the heavy mineral grains in the sands 
of the Scottish Carboniferous. The chief heavy 
minerals found were garnet, zircon, magnetite, tour
maline, rutile, staurolite, anatase, barytes. The sands 
containing an extraordinary amount of angular garnet 
were probably derived from the Highland schists of 
the north and north-west. The sands devoid of garnet 
probably came from the north-east, east, or south. 

Mr. J. S. Owens communicated the results of some 
experiments on the settlement and transport of sand 
in water. It was shown that there is a definite rela-
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tion between the rate of settlement and the tempera
ture of the water. The curves show that velocity of 
fall varies almost with the water temperature, the 
rate being always increased by rise of temperature, 
but that as the diameter of the grains increases the 
temperature effect becomes less, until for grains more 
than one-tenth inch in diameter the effect is practically 
negligible. 

Mr. Edward Greenly contributed a theory of the 
Menai Strait, in which he accepted Ramsay's view 
of the Strait as a glacial furrow, but the middle of the 
Strait cannot be explained in that way. Evidence was 
adduced to show that this reach was excavated by 
glacial waters during the recession of the ice at a 
time when the mutual relations of the ice of the 
mountain land and of the sea-basin admitted of the 
accumulation of a temporary lake. Post-glacial erosion 
and subsequent changes of level have completed the 
bed of the Strait as it now exists. 

The origin of kopjes and inselberge was dealt with 
by Dr. J. D. Falconer. It had been suggested that 
a landscape with inselberge was of desert origin, but 
the various phenomena could be explained more readily 
as the result of weathering and erosion during succes
sive small oscillatory movements of a regional char
acter in the neighbourhood of base-level. 

Mr. G. W. Grabham gave notes of an exploration 
of the country north of Lake Albert. This area ex
tends west from Rejaf to the watershed and south
wards as far as the lake. It is entirely composed of 
gneisses, which are for the most part affected by a 
n01·th-south foliation. The only member of apparently 
sedimentary origin consists of a band of quartzite 
which is traceable for some distance. Among the 
gneisses, a group characterised by graphitic pegmatite 
was recognised. Some intrusions occur among these 
gneisses, and form the only intervening link in time 
between them and the surface deposits. In the country 
north of Lake Albert extensive deposits belonging to 
an extinct lake were found. Lake Ismail, as it is 
proposed to call this lake, stood about 6oo ft. above 
the present river-level, and its site is marked by gravels 
and beds of clay. Its limits are uncertain, but it did 
not extend into the area now occupied by Lake Albert. 
In later times the crust fractures of the Rift Valley 
occurred, and the present lake and river system was 
initiated. In more recent times still the river has 
again been modified by crustal movements. 

The usual grants were recommended for the con
tinuance of committees of research, and a new com
mittee was formed to investigate the fish beds of Dura 
Glen. The meeting was attended by a large number 
of foreign geologists, who took an active interest in 
the discussions of the section. Among them were 
Prof. C. Barrois (Lille), Dr. Tschernyschew (St. 
Petersburg), Prof. A. Heim (Zurich), Dr. H . Reusch 
(Christiania), Prof. J. Welsh (Poitiers), Prof. E. Trietze 
(Vienna), Dr. Pirrson (Yale), Dr. Leith (Wisconsin), 
Dr. Ami (Toronto). The annual geological dinner was 
held at the Royal Hotel on Friday (Septem
ber 6). Dr. Peach made a most genial chatrman, and 
delighted the audience by rendering the " Song of the 
Seraphim," specially written for the Red Lion Club 
dinner held during the Dundee meeting in 1867, 
and then sung by the author, Dr. Henry Woodward, 
to the tune of " Bonnie Dundee." The menu card 
was graced by a photographic copy of the picture of 
Sir Charles Lyell painted in 1870 by Lowes Dicken
son, when Sir Charles was seventy-three years of age. 
The picture was on view in the loan collection. Dr. 
Jehu and his assistants arranged three enjoyable ex
cursions for the afternoons, and a whole day to see 
the wonderful coast sections of Carboniferous puy 
eruptions near Elie. At the close of the meet
ing two extended field excursions were arranged, one 
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to Loch Assynt, under the leadership of Dr. Peach 
and Dr. Horne, and another to the country between 
Aberdeen and Arbroath, under the leadership of Mr. 
Barro,v, Dr. Campbell, and Dr. Hickling. These 
were very enjoyable and instructive, and proved great 
attractions to the foreign geologists and a large 
number of their British confreres. 

w. LOWER CARTER. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRIDGE.-The John Winbolt prize has been 
awarded to R. V. Southwell, of Trinity College, for 
an essay on "The Failure of Thin Tubes by Instability 
or Secondary Flexure." 

BtRMINGHAM.-During the winter and spring terms 
two courses of lectures on "Civic Design and Town 
Planning" are to be given, by Mr. Raymond Unwin, 
in the department of civil engineering. 

The following appointments have been made :--Mr. 
C. Walker as lecturer in physiology; Mr. Laurence 
Ball as assistant lecturer in pathology and bacterio
logy; Mr. P. M. Chadwick, assistant lecturer and 
demonstrator in civil engineering; Mr. A. Clubb, 
demonstrator in mining (as successor to Mr. C. D. 
Mottram); l\.1r. H. I. Coe, assistant lecturer and de
monstrator in metallurgy. Mr. Percy May has re
signed his post as assistant lecturer and demonstrator 
in chemistry, and Mr. Frederick Challenger has been 
nominated to the vacancy. 

A COURSE of free lectures to teachers on " The Past 
Around Us," a series of brief studies introductory to 
the folk-culture of Britain, is being given by Mr. 
\Valter W. Skeat, at the Horniman Museum, Forest 
Hill, S.E., on Saturday mornings, from October 12 
to December 14. Admission is by ticket only, to be 
obtained from the Clerk of the London County 
Council. 

LECTURES on volcanic action, earth movements, the 
geological action of water, and the evolution of scenery 
and life on the globe are to be delivered by Dr. 
Werner Marchand on October 17, 24, and 31, in the 
meeting rooms of the British Esperanto Association, 
133 High Holborn (Museum Station Buildings), W.C. 
Thev will commence at 7.30 p.m., and will be delivered 
in Esperanto. 

THE winter meetings of the Child Study Society 
begin this evening at the Royal Sanitary Institute, 
when Dr. T. P. Nunn will lecture on the psychological 
development of the school subjects. The list of lec
tures and discussions to be held this year provides 
many subjects of interest to students and teachers 
concerned with the education of children. Particulars 
as to membership may be obtained from the honorary 
secretary of the society, Mr. W . J . Durrie Mulford, 
90 Buckingham Palace Road, London, S.W. 

THE University College (London) Committee will 
shortly proceed to fill the vacancy in the Quain 
studentship in biology which has been created by the 
resignation of Mr. E. J. Salisbury, on his appointment 
as lecturer in botany at the East London College. 
Any student of the college is eligible for the student
ship who has for at least three terms attended one 
or more classes in the special study in respect of 
which the studentship is awarded. Aoplications should 
be received on or before Saturday, October 26. 

FoR some time articles have been appearing at 
regular intervals in the Journal of the Department of 
Agriculture and Technical Instruction for Ireland 
describing recently established Irish technical schools. 
These articles have been published afterwards as 

NO. 2242, VOL. 90] 

separate pamphlets for distribution by the department. 
The twelfth and thirteenth contributions to the series 
have been received in booklet form. The former is 
called "Technical Instruction in Limerick," and has 
been written by Mr. J. Comerton, the principal of 
the Limerick Technical Institute; the other deals 
similarly with Cork, and is by Dr. John H. Grindley, 
principal of the Crawford Municipal Technical Insti
tute, Cork. The accounts of the work done in tech
nical education in these important Irish industrial 
centres provide excellent evidence of the success which 
is attending the department's efforts to meet the 
educational needs in different parts of Ireland. 

THE distinguishing characteristic of the calendar 
for the present session of the City of Bradford Tech
nical College is the excellent series of thirty plates, 
which chiefly illustrate the very complete arrange
ments made for the practical study of the branches of 
technology on which the industries of the district 
depend. This college awards certificates, diplomas, 
and an associateship. The diploma of the college is 
awarded to each day student who has been in attend
ance for three complete sessions, subsequent to pass
ing an entrance examination, and has passed the 
college examinations in all subjects of the diploma 
course taken. The diploma is awarded to evening 
students under the same regulations as to day 
students, except that an evening student who has been 
at least three years in attendance, and has obtained 
the ordinary certificate, is exempt from the first-year 
diploma course. To become an associate a candidate 
must be twenty-ene years of age and have had at least 
one year's practical experience with a firm engaged 
in his trade or profession, subsequent to obtaining 
the diploma. Some of the subjects in which diplomas 
may be obt:=tined are : preparing, combing 3'-nd spin
ning, weavmg and cloth. structure, and 
dyeing, and power production and transmtsston. 

ON Wednesday, October g, at Bradfield College, 
Berks a new block of science rooms was opened by 
Sir William Osler, F.R.S. A large proportion of the 
boys at the college have studied science during the last 
twenty years, and some fifty to seventy pupils work in 
the mechanical shops added in 18gB. The new science 
schools have this year been added to deal more effec
tively with the growing demand, and mainly through 
the efforts of the present headmaster, the Rev. H. 
Costley White. Among the assembly present at the 
ceremony were the warden (Mr. Edward Arm
strong), the Right Hon. G. W. Palmer, Mr. 
R. Dvke Acland, K.C., Sir Arthur Riicker, F.R.S., 
and Mr. J. H. Benyon. Sir William Osler, in a 
speech after the ceremony, dwelt on what he con
sidered to be an ideal education for those suited to and 
seeking scientific pursuits in after life. He would 
have a thorough knowledge of Latin and he 
believed in the optimistic Greek outlook on hfe for 
boys ; during his last two years the boy 
specialise in science, which should occupy most of hts 
school hours. The speaker objected very strongly to 
the use of the term "stinks " as applied to science 
studv. He said that that one word had done more harm 
in implying discredit to, and in keeping back pupils 
from the study of, the subject than any other factor. 
The new science block is detached from the rest of 
the school buildings, and has an attractive exterior. 
The entrance lobby leads into two chemical labora
tories on the right and two physics rooms on the 
left, each easily accommodating twenty boys. In the 
chemical laboratories each room is adequately fitted 
with fume cupboards,. balance slabs and store cup
boards. and has a raised demonstration bench at one 
end of the room. The two physics rooms are each sup-
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