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An Examination of Examinations. By Sir
Phillip Hartog and E. C, Rhodes, D.Sc,
(Macmillan and Co., London, 1935.)
Pp. 81. Price 1sh, net.

The publication of a book called ‘ A4n
Examination of FEzxaminations’ by Sir
Phillip Hartog and Dr. E. C. Rhodes (Mac-
millan & Co.) has caused considerable ¢om-
motion in the educational world. The
history of the matter goes back to 1931,
when, at the instance of the Carnegie Corpo-
ration, the Carnegie Foundation and the
International Institute of Columbia Uni-
versity, Committees were set up in REngland,
Scotland, Switzerland, France and Germany.
These Committees were each financed with
a grant for three years, and were requested
to carry out investigations regarding exami-
nations on whatever lines seemed best to
themm, The English Committee was pre-
sided over by BSir Michael Sadler, and
congisted of educational experts of admitted
authority. It determined to compare the
marking of the same gets of examination
answers by different examiners. The vol-
ume under review ig an account of the
main findings of the English Committee,
and the reviews of the book already pub-
lighed in England are unanimous m de-
scribing the results of the enquiry as dis-
quieting. Now that this investigation has
been made, and its results published, the
really surpriging thing wounld seem to be
the fact that such an investigation has
been 80 long delayed. Those engaged in
educational work have for long been aware
that examinations were not a perfect test
of the ability of candidates. Sir Phillip
Hartog reminds us that at Oxford nearly
fifty years ago, Professor Edgeworth con-
ducted a small test concerned with the
valuation of a piece of Latin prose by a num-
ber of different examiners, The results
showed a variation of over fifty per cent.
between the highest and the lowegt marks
awarded. In 1911 Sir Phillip Hartog him-
self in a lecture given before the Royal
Society of Arts recommended that a Royal
Commission should be set up to investigate
the examination system in Great DBritain,

Until the work of the recent Committee of

enquiry, however, nothing systematic ap-
pears to have been done.

In order to carry out their enquiry, the
Committee enlisted the sympathy and ser-
vices of various examining bodies in England.
From them it received actual scripts written
by candidates for different public examina-
tlons. After noting the numerical value
assigned by the original exaniiners, every
mark was removed from the scripts. The
services of an independent body of expert
valuers were then enlisted. These people
were 1n every case persons accustomed for
years to value examination papers oi the
type being investigated. Each of a number
of examiners was then asked to value the
selected sceripts, and the volume under
review is an account of the results obtained
from this valuation. The Committee selected
examinations of widely differing types and
standards, in order to test valuation at
different stages of the educational process.
They selected
1. The 8pecial Place Eraminations.

These examinations are held for candi-
dates between the ages of 10 and 12,
and on their results children in KEle-
mentary Schools gain admittance to Central
Schools or Secondary Schools. The im-
portance of this examination to children in
England will be evident, when it is realiged
that the number of candidates every year
ig estimated to be nearly half-a-million.
2. The School Certificale Examinalions,

These examinations are conducted by
several different bodies in England, and are
taken by mnearly 70 thousand candidates
every vear. The average age of the candi-
dates is about 16. Under certain condi-
tions, the passing of this examination quali-
fies for entrance to the Universities. It
may truthfully be said that a boy who is
unable to pass thisg examination ig in the
vast majority of cases condemmned to a
poorly paid and subordinate post for the
rest of hig life,

3. A College 8Scholarship Eramination in
Dnglish  Kssay at one of the Older
{ niversities.

4. A University Honours Examinalion in
Mathematics,

5., A University Honours HExamination in
History,

From the foregoing, it will be seen that
the Committee hag tested the examination
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system at many stages. In the space of a
ahort review, it is not possible to give the
detailed findings regarding each of these
examinations, but no one engaged in educa-
tional work can afford to be ignorant of the
information contained in An Eramination
of Eraminations. As a sample of the
findings of the Committee, we mayv select
the School Certificate Examination in
History, as the results in this case display,
perhaps, the greatest disparities. Fifteen
scripty were selected, all of which had been
given the same °* middling ’ mark by a
certain English examining authority. The
cleaned scripts were sent to fifteen examiners
all of whom were in the habit of wvaluing
papers for examinations of this standard.
These fifteen examiners awarded no less
than 43 different marks, the lowest mark
assigned being 219, and the highest 709.
This result is sufficiently disturbing, but
worse follows. After an interval of not less
than a year, and not more than 19 months,
the same scripts were cleaned again, and
sent to the same examiners, who were not
however, 1nformed of the fact that they
were being asked to value the same papers
a second time. The resnlt of the re-exami-
nation was that the total number of differ-
ent marks assigned was 44 and the per-
centage varied from 16 to 71. It was found
that nearly half the examiners give a differ-
ent verdiet on each candidate on the second
occasion, and one examiner changed his
opinion in regard to no less than 8 candi-
dates out of the 15. The agtonishing thing
about this particular examiner was that he
only varied his average mark per candidate
by a unit, and that in each batch of 15
scripts, he awarded the identical number
of failures. As Sir Phillip Hartog and Dr.
E. C. Rhodes point out, such irregularity
of judgment is not only formidable, but 1t
18 one which would never be detected by
any ordinarv analysis of wvaluation results.
Statistically this examiner produced almost
identical results on both occasions, but the
fate he allotted to half the candidates was
different. (f all the wvaluers engaged in
this particular examination, only onc was
exceptnally steady, and his maximum
variation hetween the two valuations was 7 9.

Although the results in the other exami-
nations showed smaller discrepancies than
in the case quoted above, there was no
examination which did not reveal disturbing
differences of opinion. Every one will at
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once ask the question : Should examinations
be abolished ? The Committee who con-
ducted these investigations answer em-
phatically in the negative and are of the
opinion that examinations as a test of
cfficiency are necessary, and that no satis-
tactory substitute can be found for them.
Careful and systematic experiments, they
point out, will be necessary in order to
devise a system of examination valuation
which will not be liable to the evident
uncertainties of the present system. The
President of the Board of Education in
Great Britain in reply to a question on 9th
December ]ast in the House of Commons,
stated that '~ the Report of the Committee
raises questions of great importance that
call for and will at once receive full investi-
gation by my department.”

During the last decade or more, there
has been a marked increase in England
in the wviva voce (Interview) examination.
It has been steadily maintained that thig
test {whieh 1s not a viva voce on any parti-
cular subject) affords a trustworthy opi-
nion of the alertness, intelligence and general
outlook of candidates. This interview ex-
amination (for which marks arc allotted, for
example, In the Indian Civil Service Exami-
nation, and in that for the Class I Adminigs-
frative appointments in the British Civil
Service) has become more and more popular
for all kinds of appointments hoth public
and private. There have, however, always
been people, who refused to believe that
the 1nterview examination produced tThe
results claimed for it by its enthusiastic
advoeates. The Committee whose work we
are reviewing conducted an examination of
this kind. It counstituted two such Boards
of Examiners. We are not told the names
of those who made up the two separate
Boards. We are, however, given the list
of names of thoge from whom both Boards
were made up. Their names command
respect in England, and their competence
to fulfil the functions assigned to them
would be unguestioned by any one.
Degpite this faet, Board I examined 16
candidates and selected one as deserving
of the first place, This candidate was
placed 13th, however, by Board II, its first
candidate being placed 11th by Board 1.

We have not exaggerated in stating that
the regults of this enquiry into examinations
are disquieting. It is well, however, to
preserve a sense of balance, and a little
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reflection will show that these results after
all merely serve to prove a fact which should
be self-evident, namely, the fallibility of
all human judgment. Higher Law (Courts
are constantly reversing the judgments of
Lower Courts on appeal. In medicine, the

highly qualified specialist will not invariably’

diagnose a case in the same way as the
general practitioner. There is, in fact, no
walk of life in which different men will not
give dilferent judginents concerning inatters
on which all are theoretically competent.
This being so, we need not be surprised that
“An  Examination of Examinations’  has
revealed discrepancies in human judgment.
The present writer has always felt that
examiners should be more carefully selected.
1t should not be assumed that one who has
a competent knowledge of his subject and
1s a successful teacher of it, is necessarily
possessed of that calm balanced type of
mind s0 necessary to enable an examiner
to maintain a fair and even standard. It
would, at the moment,be obviously a difficult
and most delicate matter to subject pros-
pective exanmuners to a test as to thelr
fitness, but the time may come when such
tests will be an accepted part of the machi-
nery of the edwcational world. India will
awalt with Interest the consequences 1n
England of the present enquiry. It seems
clear that matters can no longer be left
exactly where they are.

E. M,

Marine Zoogeography. 1Iiergeographie des
Meeres {Akademische Verlagsgesellschaft,
Leipzig, 1935). Pp. b42, 32 Marks.

Prof. Sven Xkman of the Unlversity
of Uppsala, Sweden, has made a very
valuable contribution to biological liter-
ature by the publication of his masterly work
entitled Tiergeographie des Meeres.

The Zoogeography of earth’s surface has
been dealt with by various specialists, and
there are available a large number of excel-
lent publications which contain not only
detailed and critical accounts of land faunas,
their origins, relationships and distributions,
but also deal with the conditions governing
life, adaptations of different animald, animal
communities, their ecology, ete. In reference
to marine faunas, however, the earlier works
of cven such authonrities as. Schmarda,
Agassiz, Dana, Woodward and Giinther,
unfortunately lack in some very essential
points, In 1896 the masterly volume of
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Ortmann—Grundziige der marinen Tier-
geographie—laid the foundations for de-

talled marine zoogeographical studies. In
this book, Ortmann not only defined the
zoogeographical regions into which the oce-
anic area can bhe divided, but also discussed
the physical conditions governing life in the
ditfferent regions, the various factors deter-
mining the conditions of life in different
areas, the Bionomie¢, the peculiarities of the
conditions of existence (Moseley) and the
adaptations of the organisms for existence
in the different mailzeus. In discussing the
distribution of the sea animals he deall with
the factors which control and hinder distri-
bution, as also the agencies which govern
the distribution of the wvarious organisms.
The influence of the geological changes of
the earth’s surface on the distribution of
anlmals in the different oceans and the
changes in climatic, topographical and bio-
logical factors for the distribution of the
animals were also discussed. Ortmann
finally considered in detail the Bionomie and
the present-day geographical distribution of
the Decapod Crabs, and briefly reviewed the
distribution of ofther marine organisms as
determined by the various controlling
agencies detailed above. Similar but
more fragmentary accounts of the distribu-
tion of marine organisms are also to be found
In oceanographical works such as Science
of the Sea (Second edilion, edited by E. J.
Allen, 192%), but as Ilkiman points out, no
work 1g available in which one can find a
comprehensive account of our knowledge of
marine zoogeograpny.

The first ten chapters of the work under
review deal with the faunas of the difierent
oceanic areas, their origing, relationships,
compositions, etc. In view of the great
importance of this part of the subject a
somewhat detailed sumimary of these chapters
i given below, The remaining six chapters
deal with the “*Meridiane Verbreitung'™ or
the distributions of special genera or species
along definite meridians of longitude or Jati-
tude, Bipolarity problem ; Benthal Decep-
gsea IYauna, tts composition, conditions govern-
ing 1ts existence, regional distribution, and
origin ; and the Pelagie Fauna of the upper
and deeper lavers, its horizontal distnbution,
ite relationships to sahinity, ete, In the
final chapter are discussed the adaptations of
animalg to deep-sea life, such as the develop-
ment of special light organas, special enlarge-
ment, or reduction in the gtze of eyves culmi-
nating in the antmals becoming absolutely
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blind, uniform colouration and the enlarge-
ment of the mouth opening, special develop-
ment of teeth, increase in the size of stomach,
taste-organs, prolongation of antenne®,
fin-rays, ete. The horizontal distribution
of the bathypelagic fauna and its origin are
alsc  dizcussed.

In conclusion the guthor remarks that the
geographical distribution of the organic world
seems to be determined by the physiological
peculiarities of the animals as regulated by
the chemico-physical reactions of the sur-
rounding world. Evolution along divergent
hres in widely separated localities is the
egsence of biogeographical distribution and
its earlier manifestations are the discontinuity
in the distribution of different classes of
animals in adjacent areas.

In connection with the present-day Adis-
position of the faunas of Adifferent areas
modern work hags clearly brought out the
importance not only of studies regarding the
influence of organic evolution but also of the
changes in the earth’s surface and climate
during the past geological epochs. As 2
result it has become necessary to consider as
intimately the geological and historical
influences as the ecological and faunistic
factors which determine the zoogeographical
distribution in any area.

Ekman starts with a discussion of the
Tropical Littoral Fauna which shows a
marked general homogeneity in the circum-
tropical region. The tropical fauna is very
rich, much richer than that of the colder
regions, and 1s probably the source from which
the faunas of the colder seas originated. The
detailed treatment of this fauna is prefaced
by a general account of the life and the animal
assoclations which are found on coral reefs,
and a short discussion of the theories of
their origin and digtribution. The other
important faunistic association of the littorals
of the tropics, the Mangrove fauna, is simij-
larly discussed and its characteristies briefly
outlined.

The hittoral fauna of the tropics is treated
under three main heads: (a) the Faung of
the Indo-Pacifie, (b) the Fauna of Tropical
West Africa, and (e¢) the Fauna of Tropical
America. Of these the fauna of the Indo-
Pacific, which is the richest and most diverse,
issub-divided into Malayan, southern central
Pacific, Hawaiian, Southern Japanese, Austra-
lian, tropic and sub-tropie, and finally that
mhabiting the north and western areas of the
indian Ocean. The extent and boundaries
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of the different areas are discussed and their
faunal characteristics enumerated. The
littoral fauna of Tropical America which
is distributed along the two coasts of Central
America in the Atlantic and Pacific Oceans,
shows marked similarities, as a result of which
in spite of the Panama Land bridge the fauna
of thig area constitutes a single entity; this
13 to be explained by an open conmection
between the Atlantic and Pacific Qceang
throughout the Pal®ozoic and the Megozoic
times and possibly also in the early Tertiaries.
The endemic elements and the relationships
of thig fauna with that of the Indo-West
Pacific Fauna are discussed in detail and this
is followed by a description of the fauna of
the Tropical West Africag on similar lines,
Finallv it is suggested that the boundaries of
the Tropical Littoral Fauna are determined
by chimatic factors, of which, according to
the author, ‘““the temperature is one of the
most 1mportant zoogeographic factors for
the development of the marine fauna’.

The past history of this Fauna and ity

origin are discussed and in this conuection
reference 1s made to the Tethys Sea which
encireled the globe during the Cambrium
and was present with slight changes in its
extent and course up to the Middle Tertiaries,
As a result of detailed geological studies
the conclusions arrived at are as follows :—

(I} During the Cretaceous and early
Lertiaries a very rich littoral fauna of
the tropical-type was widely distributed
in the European Seas. Most of it has
become extinet in these parts, to a
great extent in the Atlantic Qcean and
to some extent all over the world.

(2) The Atlantie Faima of the early Tertia-
ries was markedly of the Indo-West
Pacific type; this was particularly the
case with fhe Mediterranean Fauna.

(3) The Wegt Indian Fauna during the
Kocene and Oligocene periods showed
much closer conformity with that of
the Indo-West Pacific area than is the
cage at the present day,

(4) There was in the earlier geological
periods a much greater conformity
between the faunas of the eagtern and
western Atlantic.  ‘This disappeared to
a great extent as a result of the extine-
tion of the majority of the tropical types
in the eastern Atlantic Ocean.

The changes in the fauna of this vast area

are Intimately connected with climatic
changes during the Tertiaries. The elevation
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of -large magses of land in Central
America and West Asia coinciding with the
adlverse climatic changes during Miocene
and Pliocene was the determining factor
for the later changes in the Tropical Littoral
Fauna. From then on was gradually evolved
the present-day distribution of the zoo-
geographical elements resulting in the great
contragts between the Indo-West Pacific
fauna and the Atlantic-East Pacific fauna.
The development of the faunas took place
along new lines from the Middle Tertiaries
onwards.

The present-day fauna of the Mediterra-
nean extends into part of the mid-Atlantic
along the Morocecan and Mauretanian areas
and the Macronesian Islands such as the
Canary Islands, Cape Verde, Medeira and
Azores, and Ekman designates this region
a8 the Mediterranean-Atlantic. The Medi-
terranean 15 evidently a section of the
Atlantic, but this does not mean that all its
faunistic elements are to be derived from
the recent Atlantic fauna. On the other
hand, several of its components are fhe
remnpants or relics of the Old Tethvs Fauna.
In addition, since 1869 when the Suez Canal
formed an open cominunicatinon between the
Mediterranean and the Red Sea, a large
number of erythrean forms have wandered
into and esfablished themselves in the
Mediterranean.

The Sarmatic fauna which is rightly
treated geparately by Ekman, deals with the
remnants of the inland Sarmatic Sea of the
Upper Miocene and later times. Its pre-
sent-day representatives are the Black Sea,
the Sea of Azov and the Cagpian Sea. The
recent faunistic elements of the Black Sea
are, in the main, of Mediterranean origin,
but the Sea of Azov and the Caspian have
retained more of the older elements. The
Tethys fauna, however, does not consist of
purely marine forms, but of brackish-water
organisms or at least of very euryhaline
animals. *

The influence of the central Atlantic
harrier does not seem to have becn very
marked in determining the North-Atlantic
Littoral Fauna, and the author is, therefore,
justified in comsidering the littoral fauna
north of the Bay of Biscay in European
waters and the Cape of Hatterag in American
waters as a single unit. On practical
grounds, however, he deals with the Iiuropean
and American faunas of the areas separately.

The European North Atlantic Fauna 1gs
treated under two distinet sub-heads :—
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(1) The Atlantic Fauna proper, and (2) The
Fauna of the Baltic Sea and other brackish-
water areas. In either case the hydro-
graphic influences such as temperature, sali-
nity and other factors are discussed and the
comnvosttion of the fauna from the point of
view of its elements such as endemic,
northern Mediterranean and northern Arctic,
ete., elucidated. In the case of the decper
waters the fauna differs with the substratum,
that of the hard sea-bottom being different
from that inhabiting a soft muddy bottom.
The cffects of temperature of the seca waters
on reproduction and development resulting
in the wider distribution of the animals are
also discussed, and according to their re-
action to this factor the animals are classed
into eurythermie, stenothermic and warm
stenothermic forms. The salinity of the
waters also plays an important réle in the
reproductive activities of these animals.
Ag examples may be cited the fithes of the
family Gadida investigated by Damas. The
widely distributed north Atlantic forms
such as Gadus morrhua, G. wglefinus, ete.,
prefer temperatures of 4-6° C., a salinity of
34-35-2 per mille and a depth of 40-200
metres  for depositing their eggs. The
southern boreal species &. esmarkii breeds
im 6° C., salinity of 356-35-2 per mille and at
depths of 60-200 metres. The Mediterra-
nean-Atlantic and boreal species such as
G. minutus, @. luscus and G. pollachius, on
the other hand, breed in a temperature of
over 10° C., salinity of 32-35-35 per mille
and a depth of less than 100 metres. In
the Baltic Sea and other brackish-water
areas there are, in addition to the pure
marine types, a great variety of true estuarine
species and several essentially fresh-water
animals in the inner regions. The history
of the changes in the extent of this area
during the past geological ages is discussed,
and the influence of periodic glaciations in
determining the fauna elucidated. The
main relics of the glacial periods are the
brackish and fresh-water organisms, the
extreme euryhaline species and certain
marine and brackish-water animals occurring
in isolated brackish-water arecas, fjords, etc.

The American North Atlantie Fauna is
treated on similar lines, but the information
about, this area is less complete.  The general
conclusion arrived at, however, 18 that the
favnas on both sides of the Atlantic Ocean
show greater aflinity with those of the Arctico
and sub-Arctic regions than with that of the
interniediate northern and southern areas,



598

The North Pacific Fauna of the Temperate
Zone i3 found nerth of Central Japan and
along the middle of the southern part of the
Californian Peningula ; these form the north-
ern boundary of the Tropie-sabtropic Littoral
Zone, This Fauna, though it exhibits a
eartain admixture of tropic-subtropic forms
i the southern zone, is entirely different.
(One finds here a very rich and distinet
endemic temperate element with a number
of forms of the temperate-Arctic type.
The donmiinance of this Temperate Zone ele-
ment, which is much more marked on the
west coast, 18 10 be explained by the conver-
gence of the isotheres along the western coast,
where, as a result, a very marked endemic
element of a well-characterised Temperate
Fauna predominates. Qualitative  and
quantitative comparigons of the North Paci-
fic and North Atlantic Fauna bring out the
fact that North Pacific Littoral is 6-8 times
richer 1in endemic species than the North
Atlantic ; the same is the cage with endemic
genera. The North Pacifie is, further, cha-
racterized by having endemic families.
Reference may also be made here to the
digscontinuity in distribution of several types
In the two areas. The common cod of the
Atlantic Gadus morrhue, is represented in
the Pacific by & nearly allied species . macro-
cephalus ; some ichthyologists, however,
consider the Pacific species to be identical
with the Atlantie. Similarly the halibuf of
the Atlantic, Hippoglossis hippoglossus is
represented In the North Pacilic by H. sieno-
lepis.. Invertebrates show similar disconti-
nuous digtributions, and these forms are
designated as circumboreal or amphiboreal
animals. Their present-day distribution is
to be traced to the past times when the
species or genera had a continuous Adistribu-
tion throughout the whole regions, but later
as a result of climatic changes, the chain was
broken and the distribution became disconti-
nuous. Here also glaciation was a very
important factor in determining the present-
day distribution.

The Aretic fauna i3 dealt with in great
detail and the conclusion arrived at is that
the northern hemigphere has mainly two

tvpes of faunas, ¥¢7., a tropical and anorthern,

and the northern fauna is sub-divided into
that of the Temperate Zone and the Arctic
region, The faunas of thege two sub-zones
show very close relationships; In some
cases the Arctic appears to be the ancestral
type, while in others the Temperate Zone
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forms must be considered &s the parental
forms. As a result, Fkman is alse of the
npinion that both these faunas mayv have
originated from s common ancestor. Two
important peculiarities of the Arctic Fauna to
which attention may be directed are: (i)
along the coasts up to a depth of 4-5 metres
the waters, as a result of the very low tem-
peratures, dwe to the floating ice, harbour
remarkably few, if any, animals, and (ii) the
correctness of Thienemann’s Rule—that
whereas the animal communities {Biozonose)
of an area {Biotope) become poorer in the
species represented with the greater special-
ization in reference to the conditions deter-
mining life in the area, the number of indi-
viduals of such species, however, becomes
comparatively very much richer, is proved
beyond any doubt. ;

In discussing the fauna of the southern
hemisphere below the tropics, Ekman deals
with the fauna of the southern Temperate
Zone—which is sub-divided into that of (i)
South and West African; (ii) South Austra-
lian and New Zealand : and (iii) Peru and
Southern Chili—separately from that of the
colder gouthern hemigphere. In the latter
are included the Kergulean Archipelago, the
Antiboreal South American area and the
Antarctic Zone.

The fauna of South and West Afries
shows very distinet affinities with that of the
Indo-West Pacific; but here also there are
indications of relationships with the fauna
of the Atlantic. 'The fauna of New Zealand
18 very closely atlied to that of South Austra-
Iia, and both these show very close relation-
ships with the Indo-West Pacific fauna. The
relationships of the fauna of Pern and
Southern Chili are not clear, but its relation-
shiips with the faunas of the northern areg
are indicated by the molluses and erustacea,
which have been studied in some detail.

The fauna of the Kergulean Archipelago
corresponds to that of the sub-Arctic area of
the northern hemisphere, and may, therefore,
be designated as the sub-Antarctic fauna.
In addition to endemic elements there are
types which show distinet affinities with the
South American and others with the Antarc-
tic types. 'The Antiboreal South American
fauna shows close relationships with that
of the adjacent northern area, but the influ-
ence of glaciation makes it rather difficulg
to elucidate ity exact relationships. The
Antaretic fauna is, a3 a result of the isolation
of the Antarctic area, particularly rich .in
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endemic tvpes ; the number of such genera,
however, is much smaller than that of the
species. The isolation of the area, 1t may
be remarked, is not only geographic but
climatic as well, and these factors naturally
have greafly contributed to the development
of endemic types. The relationships of this
fauna with that of the Kergulean and the
Antiboreal South America are indicated by
the sea-urchins and Aseidians which have
been studied by Mortensen and Hartmeyer
respectively. A comparison of the Antare-
tic fauna with that of the Arctic is included
"ip the discussion of the Bipolaritat problem
and no further reference to it 18 necessary
here.

"The work under review is beautifully pro-
dueced, with a very large number of excellent
illustrations, charts and drawings, and will
be indigpensable as an authoritative source
of reference for marine zoogeographic work.
The bibliography at the end of the work 1is
fairly extensive, and the only criticism that
may be offered here is that it does not include
the verv extensive work of the R. I. M. S,
“Investigator’ in the Indian seas mainly
published by the Trustees of the Indian
Museum and the . Zoological Survey of
India in a large series of monographs and
serial publications.
| B. P.

[~ ap— e

A History of Science and its Relations with
Philosophy and Religion, By Willlam
Cecil Dampier-Whetham, M.A., F.R.S. (Cam-
bridge University Dress, 1935.) Second
REdition. Pp.xxi+514. Price 8. 6d. net.
This is a great and scholarly work which

it is both a pleasure and a privilege to. read.

The component parts of the imposing

structure of modern science have an evo-

lutionary history, the narration of whose
orderly progress amounts practically fto
recording the struggles of the human mind
in its quest of truth. Long before man
began to investigate the facts and pheno-
mena of the objective world, he had formu-
lated definite theories and doctrines of his
subjective experiences, and for a short
time, not long ago, it looked as though they
would ¢rumble under the achievements and
conclusions of the investigations of fhe
physical and biological sciences. We have
in modern times practically returned to
the ideas of the old Greeks to whom philo-
sophy and science were one,

Science adopts analytical

methods of
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investigation and mathematical forms of
expression of the physical concepts, and
thegse fundamental concepts whether they
belong to the realms of the physical or
biological science, are now tending to abgtrac-
tions. The scientific method of approach
to the ultimate reality can only reveal
certain aspects of it, and philosophers are
now recognigsing that their metapnysical
concepts of nature must lack validity when
not founded on the evidence of the experi-
mental sciences. The interactions of the
different modes of thought naturally reduce
the complexities of phenomena to order and
simplicity, leading to the discovery of &
new realism built up by their means.

We know that civilisation first appeared
in the valleys of the great rivers, the
Euphrates and the Tigris, the Indus, and
the Nile, and knowledge, which must have
been crude and empirical at the dawn of
history, associated the physical phencmena
with the works of beings as capricions as
man, but higher in order; and the desire
to reproduce those phenomena naturally
expressed itself in the practice of strange
rites, magic and animistic beliets. Magie,
religion and astrology thus formed the
foundations of science. The first attempts
to introduce order and rules of measure-
ment were made by the Greek nature-
philosophers of Ionla as 1s evidenced by
their efforts to convert the empirical rules
for land surveying derived from Egypt
into the deductive science of (Geometry, the
beginnings of which are assigned to Thales
of Miletus and Pythagorus of Samos. The
nature-philosophers sought reality in matter,
and developed the theory of primary ele-
ment, culminating in the atomism of
Leucippus and Democritus. On the other
hand the Pythagoreans saw reality in form
and numbers, and, later when the Athenian
school of Socrates and Plato developed
metaphysics, the study of nature was re-
plaved by the study of self, culminating in
the development of the theory that ideas
alone posgsesged reality which was denled
to the objects of sense.  Aristotle retuened
to observation and experiment at least in
biology. but in physies and astronomy he
followed the metaphysical doctrines of Jus
master Plato,

During the Roman Bmpire science ceased
to advance, but the Karly Fathers of the
Chuareh produced a sort of Christian syn-
thesis from  their doctrines and those of
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Neo-Platonic philosophy and the elements
derived from the Oriental Mystery Religions.
During the Dark Ages, learning, mainly
Greek learning, was confined to the monks,
though an Arab school arose, which made
contributions to natural knowledge.

In the thirteenth century the scholasticism
of St. Thomas Aquinas produced alternative
synthesis which, based on the Aristotlian
philosophy, gave a new rational scheme of
knowledge in which Christian doctrines were
blended with Aristotlian science. Scrholasti-
cism through the Middle Ages uphcld the
supremacy of reason, teaching that God and
the Universe can be comprehended by the
human mind. The way was thus paved for
science, which holds that nature is intelli-
gible. ‘The scholastics were the forerunners
of modern scientists whose appeal is only to
verifiable facts. Scientists do not accept
authority as the Scholastics did, but rely
on observation and experiment as the
ultimate sources of knowledge or ag the
means of approaching veality, In accept-
ing a system of philosophy on authority,
scholastics made full use of reason, examined
the logical basis of premises and the validity
of deductions in their relation to Christian
theology and Aristotlian science. To the
scientist observation and experiment are
the starting points and final arbiters, and
their methods are somewhat like those
employed in fitting together picces or words
of a puzzle. To Aquinas and his contempo-
raries the real world was that disclosed by
the senses, and they were unaware of the
perplexities of the theory of knowledge and
the diffienlties underlying the concept of
matter in motion by a non-material and
non-extended mind which appeared for the
first time under the analysis of Galileo.

The work of Galileo was consummated by
Newton whose science was converted by
his enthusiastic followers into 2 mechanical
philosophy under which man became a
machine. The first step to ¢scape from this
mechanism was taken by Kant and Hegel
who 1n German idealism derived from Plato,
sueceeded 1n separating science from philo-
sophy. Thts mechanical outlook first pro-
moted by the physical sciences, geerned to
extend to the biological seiences when in
the second hall of the nineteenth century
Darwin formulated his Special Theory of
Evolution. Man was reduced to a link in
the chain of organic development. It be-
came easy for most men of science to hold
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that physical science revealed the reality of
nature and they had little regard for idealist
philosophy.

*Physical science represents one analytical
aspect of reality: it draws a chart which, as
experience shows, enables us to predict and
rormetimes to control the workings of pature.
From time to time great syntheses of know-
ledge are made. Suddenly bits of the puzzle
fit together, different angd isclated concepts are
brought into harmony by some master mind
and mighty visions flash into sight—Newnton’s
(‘osmogony, Maxwell’s Co-ordination of Light
and IKlectricity or Einstein’s reduction of
gravity to a common properby of space and
inne. All the signs poiot to another synthesis, -
in which relativity, quantum theory and
wave-mechanics may fall into the all-embrac-
ing unity of some one fundamental concept.’”

““ At such historic moments physical science ssems
supreme. DBut the clear insight into its
meaning which is given by modern scientific
philosapltiy shows that by its inhevent nature
and fundameovtal definitions it is bubt an
abstraction, and that. with all its great and
ever-growing power, it can never represent
the whole of existence. Science may transcend
its own natuval sphere and usefutlly criticise
some other modes of contervporary thought
and some of the dogmas in which theologians
have expressed their beliefs. But to see life
steadily and see it whole, we need not only
science, but ethice. art and philosophy: we
need the apprehension of a sacred mystery.
the sense of communion with a Divine Power,
that constitute the ultimate basis of religion.”

This high note sums up the outlook of
thiy great book, to read which is a liberal
and intense c¢dueation in science and philo-
sophy, and as the reader progresses in his
study, his experience and knowledge are
exalted into the higher planes of idealism,
This is a great book worthy of a great mind.

An Introduction to Astronomy. By Robert
H. Baker. (Macmillan & CD.?LGDdOH, 1935.]
Pp. 522, Price 15 sk,

The book 1s written to serve as an intro-
duction to Astronomy. The reader is ex-
pected to possess very little equipment in
the way of previous study intelligently to
rcad the book. The book is written in an
attractive style so as to create an interest
in the reader for the fascinating subject of
Astronomy. Hardly any mathematics is
nsed In the treatment. But this is not
always an advantage, for the awthor in the
absence of even simple mathematics cannot
but mgke hig account here and there carry
little meaning to the reader. An instance
1n point is the treatment of “ Doppler
Effect””. A short section covering less than
half a page is devoted to it. The beginner



FEBRUARY 1936]

cannot appreciate the significance of the
following sentence without further -eluci-
dation.

‘“The Doppler effect permits the astronomer
to determine how the gstars are moving
towards or away from the earth, to observe
their rotations, pulsations and explosions
and to deteet closely revolving pairs of
stars which the telescope cannot separate.”

On the whole we think the author has done
well in omitting mathematical treatment in
a work intended to be an introduction to
Astronomy. The whole book is eminently
readable and provides genuine enjoviuent.
In this connection one 13 inclined to draw
particular attention to Chapter X111 ""Within
the Milky Way’’. We have no hesitation in
recomimending the book to beginners 1n
Astronomiy and to all those who wish to
have an intelligent understanding of the
fundamentals of a subject which no one
claiming to be cultured can afford to ignore.

Industrial Electronics. By F. H. Gulliksen
and E. . Vedder, Members A.I.E.E.

(John Wiley and Song, Inc. New York,
Chapman & Hall, [.td., London, 1935.)
Pp. xiv 4 245, Price 17sh. 64.

Many important types of industrial appli-
cations in which electronic devices are used,
are now being extensively employed. A
knowledge of the electronic apparatus and
its working 18 therefore essential to an
applied physicist or a practical engineer.
The book by F. H. Gulliksen and E. H.
Vedder supplies us with such a knowledge.
Most of the important electronic devices
in industrial technology are very ably and
carefully described with an expert knowledge
on the subject. Different kinds of tubes,
their characteristics and some fundamental
circuits are also brieflv given before deseribing
the elaborate and sometimes complicated
circuits employed in commercial electronic
instruments and control equipments and
their applications which form the gubject-
matter of this very useful book. The
type of equipments primarily used for wire-
less communication purposes, »i:,, modula-
tion, detection and amplification of high-
frequency signals, is, however, left outside
the scope of the book. A very brief outline
of the nmethods generally emploved for such
wireless communication purposes would have
heen very useful.

The book is divided info four parts. The
first two parts are of an elementary nature
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and give more or Iegs up-to-date information
about the different kinds of electronic tubes
ana some fundamental circuits associated
with them. In PPart I the authors have
clagsitied the electronic tubes into three
general classes. The first class is light-
sensitive, the second high-vacuum and the
third gaseons. A brief description of the
three classes of ftubes 18 given with the
specific object of illustrating fheir working
in different applications. The chapter on
gas-filled tubes 18 comprehensive. Besides
the rectifying tubes, it deals with some
representative grid-controlled and ignite-
actuated tubes. In Part Il some funda-
mental ecircuits for high-vacuum amplifiers
(low-frequency) and for grid-controlled gas-
filled tubes and 1gnitrons are shown. With
regard to high-vacuum amplifiers, the
different methods of wmulti-stage low-fre-
quency amplification are brieflv given. The
triode as an oscillator 1s very inadequately
dealt with—although the circuits given for
ordinary oscillating tubes and the multi-
vibrator will be of practical value. The
control circuits for grid-controlled gaseous
digcharge tubes and for the ignitrons will
also be found very useful. While setting
out the circunit diagrams, it appears the
authors have assumed a knowledge of the
fundamental physical principles on the part
of the readers. A brief exposition of these
principles in the first two parts, however,
would have greatly facilitated the under-
standing of the last two parts—especially
for the beginners who want to gain a working
knowledge on the subject. The lack of
proper emphasis on the physical principles
ig, In fact, a criticism which applies more or
less to the whole of the book. It is needless
to say that the fundamental principles clearly
set. out, not only help the understanding of
the practical working but also give a broad
and comprehensive view of the subjeet,
1t 18 hoped the authors will wnclude in the
next edition a short and clear exposition of
the Physies of the subjeet, especially in
Parts 1 and Il which are regarded as a
prelude to the remaining two parts.

Part 11 is devoted to commereinl electro-
nic instruments and control equipments and
their applications. Among the hght-sensi-
tive control deviees, photo-clectric relays
and their applicutions, clevator lloor level-
ling, elevator door xafety control, automatic
control for artificial lighting, Louvre con-
troller, door controller, sorting, grading and
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matehing will be found very interesting and
useful. Only such details are given as ave
necessary for the understanding of the
actual working of the appliances. Among
the Indicating and Recording devices, the
most miportant instrunent described is the
cathode-ray  osecillograph  which covers a
wider lield of applications than the mecha-
nical osciflographs, for it can be used for the
stundy of electrie phenomena at radio-fre-
quency, whereas the mechanical oscillographs
are limited to about 10,000 cycles. The
deseription of the working of the cathode-
ray oscillograph, however, 1s not complete,
since the authors have kept the subject of
radio-frequency outside the scope of their
book. Nome useful and practical ecircuit-
diagrams are given for the oscillograph
work. Buch useful recording devices as
smoke Indicator, Transmittency Instrument,

(‘olour Matcher, Telemetering, ete., are
explained with diagrams. The chapter on
Rectification and  frequency conversion
degerves special commendation. 1t deals

with rectifiers for low power and low voltage,
mercury-arc rectifiers, ignitron-rectifiers and
electronic inverters. The diagrams of eir-
cuits and of wave shapes of rectifier voltages
and currents are shown. The {undamental
relations between transformer voltage and
output voltage for single-phase, three-
phase and double ihree-phase circuits for
ideal conditions with a resistance load have
been clearly indicated go as to give a con-
ception of the factors involved in the circutts.
Circuit  diagrams for electronic inverters
have been clearly set out. Industrial appii-
cations of these electronic inverters, there
will be many in future when there will be a
congiderable reduction in the price of the
tubes. The chapters on the
Resistance Welders and Theatre and Mobile
Lighting control will be of interest and help
to those electrical technicians who work
along these lines. Under miscellaneous
applications, Oil Burner control, Train con-
trol and Cab Signalling, Resistance and
Contact control devices in many industrial
concerng are discussed. Precipitation recti-
fiers and Indugstrial X-ray equipment are
also dealt with.

The chapter on Electronic Relays will be
very much gppreciated. We find in it the
most modern applications of the EKlectronic
relay equipments. ISlectromagnetic types of
relays will soon be replaced by these electro-
nic relays which are characterised by low
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comsumption of control energy, quick res-
pouse¢ action, absence of contacts and mov-
ing parts and fHexibility in circuit design and
adjustments. Al the gections in this chap-
ter, viz.. Automatic synchronisers, Time-
Relays, Cycle-Splitters and protective relays,
show evidence of firgt-hand knowledge of
the modern electronic equipments.

Part 1V deals with Electronic Regulators.
The auntomatic regulators are generally of
the electromagnetic type. The introduc-
tion of the electronic regulators hag extended
the possibility of regulator applications
especially in the industrial field. After
setting out the fundamental principles of
automatic regulator design, the authors
describe the following chapter by chapter:

Voltage Regulators,

Speed Regulators,

Photo-electnie Register Regulators,
Calorimetric Regulators,
Temperature Regulators,

All the chapters are full of nseful, up-to-date
and practical informations based on expert
technical knowledge of the subjects.

Recent developments in Industrial Elee-
tronies are to be found scattered in different
scientific and tfechnical journals. Gulliksen
and Vedder’s book will be 2 very useful
compendium of all the important modern
developments. References to original papers
appended at the end of each ehapter add
conslderably to the wvalue of the book.
Insufficivney of details or vaguenesgs at times
due to the brevity of treatment has been
amplyv compensated by these references.

To the applied physicists and electrical
engineers the book will be of immense prac-
tical value.

5. R. KHASTGIR.

Experimental and  Theoretical Electro-
chemistry., By M. Dole. (MeGraw-dill,
London, 1935.) Pp. 549. Price 30s. net.
In ity widest sense Electroehemistry

includes all chemical phenomena, since there
i~ probably no form of chemical energy which
i& not essentially electrical in origin and no
chemical phenomena of which the origin
cannot be traced to an electrical effect. Dhr.
Dole, however, limits electrochemigtry to
cheniical knowledge whieh has been obtained
by experiments involving the application of
electriec or magnetie fields. This definition
cuiphagises the experumental gide of electro-
chemistry and indeed this book has definitely
an experimental bias.



FEBRUARY 1936]

Some of the gsubjects ineluded in older
books such as the theories of indicators, of
neutralisation, and of buffer solutions have
been omitted ; from the author’s point of
view they are outside the domain of
electrochemistry. But their place is well
taken by discussions of such interest-
ing and 1mportant subjects as dipole
moments, molecular rays, high frequency
and high voltage conductance, electrokinetic
and electrocapillary phenomena, and phase
boundary and semipermeable membrane
potentials. A good deal of gpace, as is
natural, 1s devoted to conductance of electro-
lytes. The discussion on councentration cells
1s adequate and, from the student’s point of
view, 18 greatly improved by the inclusion of
a chapter mm which the fundamentals of
thermodynamics are clearly outlined. The
chapter on the glass electrode is a valuable
addition, as this new type of hyvdrogen
electrode has not been adequately treated
in older text-books.

The book 1s well and clearly written,
there are & sufficient number of references
to the original literatuare to guide the student
in the extension of his reading, the diagrams
are clear and illustrative and the proof
reading has been carefully done. The aunthor
18 to be congratulated on having produced a
text suitable in every way for uge by Honours

degree students.
T. 5. W,

Probability and Random Errors. DBy W. N.
Bond, M.A., D.sc¢., F.Inst.P.,  (Messrs.

Edward Arnold & (Co., Liondon, 1935.)

Pp. 141. Price 10s. 6d. net.

One of the most useful and potent tools
of laboratory practice, to-day, 1s a know-
ledge of Probability and Random Errors.
Experiments may be planned and carried
out, resguits may be obtained and inter-
preted, and conclusions arrived at; but
unlegs the reliability of the results 1s
ascertained, the conclusions may remain
in a state of doubt. Attempts to
confirm the results, by repetition of the
experiments may be made, where they are
really not required, and no such attempts
made at all, where they are required to be
made. In such cases, and in many others,
in social, biological and physical sciences,
the application of Probability and lRandom
Errors is very essential,

Ag the author himself points out in his
introduction to the book, it is as important
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to state the probable degree of accuracy of
results as 1t i1s to state what iy measured
and the units in which the results are
measured. A Lknowledge of this branch
of mathematics is therefore very useful to
the student of any branch of science. A
number of books on the subject, which
require a considerable knowledge of mathe-
matics on the part of the student, are avail-
able. But, for a student specialising in
any particalar branch of science, a book
like the present one with a non-mathematical
treatment of the subject-matter is very
welcome 1ndeed. The author has done great
service to science by providing this useful
book for the use of research workers.
Though the book is mainly meant for the
use of studeunts of physics and chemistry,
students of other branches of science could
also use the book with great advantage.
The subject 1s dealt with in a simple and
understandable manner; with a working
knowledge of mathematics, the matter dealt
with 1n the book can be followed and under-
stood. The large number of worked
examples given in the book add to its use-
fulness to the student.

Analytical Chemistry., Vol. II. Quanti-
tative Analysis. By F. P. Treadwell and

William T, @Hall. (Chapman & Hall,

London, 1935.) FPp. 858. DPrice 30s.

So familiar and so useful is Treadwell and
Hall's Analytical Chemistry (both qualitative
and quantitative) to the student that it is
hardly necessary to dwell on its merits.
This brief review will serve no more than as
an announcement to the appearance of the
eighth edition of the second volume,—
quantitative analyvsis. The book has been
entirely reset and brought up-to-date. New
and well tested niethods have been de-
seribed for the estimation of eolumbium,
tantalum and certain other metals and mueh
useful recasting has been done 1o improve
the work.

It is difficult to review a book of this type.
T’he best test of the excellence of a book is
its popularity and judged by this standard,
there 18 no donubt that the book occupies a
pre-enminent place 1 the analysts’ library,
It would be ungrateful to try to point owt
any errors in o boek of this imporlance
butl one 18 tempted, however, to mention
that on page 78 under Gumnning's method
for determining nifrogen, it is mentioned
that potassium sulphate s used as & catalyst
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in the place of mercuric oxide originally
recommended by Kjeldahl. This is not so
potassium sulphate serves to raise the
boiling point of sulphuric acid and the
digestion proceeds much faster than when
sulphurie acid alone is used : a catalyser is
still necessary and 2a small quantity of
CuS0, or mercury or manganese dioxide i3
cenerally added. On page 77 under the
procedure for Kjeldahl's method for deter-
mining nitrogen, it is mentioned that *° 2-30
ml. of concenfrated sulphurie aeid 7 should
be added to a weighed quantity of the
substance in the digestion flagk. This 1s
obviously a printer’s error for 20-30 ml,
No one will recommend the addition of 2 ml.
to 0-7-3 -5 gm. of substance in a H00-600 ml.
Kjeldahl flagk !! These errors are very
nunor indeed.

The binding and general get-up of thig
enlarged and revised edition are In the
familiar style and are of the usnal excellence.

Die Forstbenutzung (Forest Utilisation).
A Text-Book and Hand-Book founded by
Dr. Karl Gayer, Professor in the Univer-
sity of Munich. Thirteenth Edition (in
the German Language) rewritten by Dr,
lL.udwig Fabricius, Professor of Sylvi-
culture and Forest Utilisation 1n the
University of Munich. (Berlin, Paul
Parcy.) Pp. 758. 8 vo., with 118 illustra-
tions in Text and two colour plates. Price
in India 25-50 Gold Marks.

The fact that Dr. Gayer’s Die Forst-
benuizung was first published in 1863
and now appears in its thirteenth edition 1
eloquent testimony to its continued useful-
ness. During the period of nearly three-
quarters of a century since its first publi-
cation, the practice of Forest Utilisation
has undergone many and oceasionally revo-
lutionary changes. ~° Minor Forest Pro-
duce ' have assumed 1ncreasing importance,
The different editions of Dr., Gayer’s work
have faithfully covered all these changes.
The book has been fortunate in its Editors
who have kept up the high standard of the
original in being at once thorough and
up-to-date. In a very special sense, there-
fore, these editions mark definite gteps in
the theory and practice of German Forest
Utilisation. The book under review, ap-
pearing after an interval of 15 years (the
twelfth edition appeared in 1921) 18 4
worthy successor to a very distinguished
heritage.
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Prof. Fabricius has not altered the
general ptan of the book. ** Wood ”’ being
by far the most important Forest Produce
has occupied the Part I of the wvolume.
The requirements of the Wood Cutter and
the wood working implements have been
clearly described, after which are given the
methods of felling and storage of wood.
This 1s followed by detailed accounts of the
conversion of wood into finished and semi-
finished products in saw-mills, workshops,
cellulose-, paper- and artificial silk factories,
in wood-gas plants and what is perhaps most
interesting, in wood sugar plants.

Part 11 of the book, is devoted to Minor
Forest Produce and deals with such varied
products as Bark and Vegetable tannins,
resins, fruits, fodder, litter, peat and other
foregt produce. The author has throughout
kept before his reader the fundamental
maxim that in Forest Utilisation—as in
any other gsound commercial enterprise—the
capital must never be allowed to depreciate.

¥t 18 characteristic of German thorough-.
ness that foregt utilisation 1z also copsi-
dered in relation to mnational economy.
When times are so unsettled politicallv and
when the desire, for national gself-sufficiency
18 degenerating to an insane craze, the
intelligent ultlisation of forests may prove
vital to the very national existence. This
iz the justification for the inclusion in the
book of such modes of utilisation as Wood
carbonisation, Resin tapping, ete., which
although obhsolete in Germany at present,
may leap into prominence during an emer-
cent period of stress.

The exposition in the book is very clear,
No one who has had the privilege of hearing
the Professor’s lectures would expect anything
else. The gift of the true teacher—that of
putting himsell in the student’s place—is
manifest throughout the book. This en-
hancesg the value of the volume as a ‘ Text-
Book.” The carelully analyvsed description
of contents at the beginning and the eija-
bhorate 1ndex (there are some 2000 guide
words) at the end of the voiume justify its
gub-title—A Text-Book and #Hand-Book.

Prof. Fabricius’ Forsthenutzung is a fine
example of German Scholarship at its best.
It would be sad if the language difficulty
should render it inaccessible to Indian
foresters. Such books make one sigh for
an Iisperanto that wowld sweep away the
clumsy barriers of mere language.

EMMENNAR,




