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are several slips and misprints; on plate ii., Figs. 4 
and 5 are to the description ; 
on p. 28 the word ' vtstble " appears to be a mis
print for "recessive"; and on p. 86, I. 26, "female " 
is printed for "male," etc. But apart from these 
slips and the rather inconvenient arrangement of the 
subject-matter, the work is the most valuable on the 
subject of gynandromorphism with which we are 
acquainted. 

Space does not allow of more than a brief reference 
to the other three parts. Part ii. discusses in detail 
a ll the mutant characters that have occurred in "the 
second chromosome," i.e. those characters 
to the second linked group which are not sex-limited 
(sex-linked) in inheritance. Full data of crossing
over ratios are given, and on the basis of these a 
map of the chromosome is constructed, like those 
previously published for the X-chromosome. Part iii. 
deals with inherited linkage variations in the same 

and it is concluded that two factors, the posi
tion of which in the series is determinable bv their 
linkage relations, reduce the amount of crossing-over 
between certain factors without altering their sequence 
in the series. Part iv. describes the isolation bv 
selection of a factor which affects the extent of 
development of the character "notch " in the 
and proves that change from selection is 
due, not to an alteration in the factor for "notch," 
but to the presence of a distinct modifying factor. 
It is also shown that Castle's hypothesis of con
tamination by heterozygosis is untenable. 

Finally, it is impossible to read the facts presented 
in this volume without being impressed by the 
strenl;(th of the evidence for Morf!an 's theory that 
Mendelian factors are borne by chromosomes and 
arranged in definite sequence within them. Difficul
ties remain, but a theory which enables predictions 
to be made and verified cannot lightlY be disrel?'arded. 

L. DONCASTER. 

The Conservation of Fuel. 

I N view of the importance of national economy in 
our fuel reserves, it is not surprising to find -that 

Sir Dugald Clerk selected the subject of the con
servation of fuel in the United Kingdom for the James 
Forrest lecture which he delivered at the Institution 
of Civil Engineers on April 20. The coal raised in 
1913 was about 287·4 million tons, of which r8g 
million tons were retained and consumed here. The 
total coal reserves at 2 oer cent. oer annum increase 
will be exhausted in about 250 years, but fuel will 
be so expensive long before that time has elapsed that 
we shall be hard pressed to maintain the existing 
population. A return to the civilisation 
of 1750 would require the reduction of our population 
to one-third. It is of the utmost importance to study 
the engineering problems arising. 

A great part of the lecture was taken up in criticis
ing the figures given by the Coal Conservation Com
mittee. It will be remembered that this Committee 
advocated the establishment of large turbo-electric 
stations at about sixteen centres, and the covering of 
the country with a network of mains capable of 
supplying our whole power needs by electric motors. By 
this scheme the Committee expected to save 55 million 
tons of coal on power alone. Many competent elec
tricians and capable motive-power enj!ineers have the 
gravest doubts as to the accuracy of the data pre
sented, and as to the outcome of the ambitious scheme 
advocated. The Committee adopted the figure of 
,::; lb . of coal oer horse-power-hour the oresent 
consumption; Sir Dugald gave estimations a rrived at 
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by two different methods: one of 3·9 lb. oer b.h.p.
hour and a_nother of 4·05 lb. per b.h.p.-hour. The 
first value IS based on a census of production data 

by allowing for steam production other than 
for mot1ve power, and for an error in total h.p.
hours as determined by the Committee . The second 
value of 4·05 lb. is. estimated considering the 
average of many enlj(mes. Taking the 

?f facts mto constderatwn, and assuming 
electnctty m the future to be used for the deneration 
of power and light only, then a reduction to 1·56 lb. 
of coal per b.h.p.-hour would dive a possible savin o
of not 11?-ore than million of coal per 

sa':mg_ of million tons expected by the Com
mittee ts, m Str Dugald Clerk's opinion based on 
fallacious reasoning. ' 

The Committee in its report clearly intends also 
to generate heat, and expects to do so with economv 
supe_rior to _the existing systems of coal and gas com
bustiOn. S1r Dugald went into the question of the 
comparison of gas with electricity for -domestic heat
ing, and arrived at the figure of 43·6 per cent. of the 
heat used at the as the proportion which 
the . consumer rece1ves at his premises; taking the 
effic1ency of the gas at 42 per cent., the final efficiency, 
referred to the heat consumption at the gasworks, ·is 
43·6 X 0·42 =. 18·3 per cent. In electric heating the con
sumer rece1ves r 1·7 per cent. of the heat consumed in 
the thermodynamic transformation at the super-station 
and using this. with an efficiency of 59 per cent., 
consume r obtams in apparatus r 1·7 x o·5g=6·9 per 

of the he?t umts consumed at the generating 
station. Assummg the gasworks to be abolished and 
electric generating stations to be exoanded so to 
supf!lY current for heat supply at the 'same generating 
e!'ficten.cy as f?r power, and taking all facts into con
stderatwn, S1r Dugald estimates that the whole 
assumed saving on power will be lost, and that 68 6 
million tons of coal oer annum will be consumed 

of he that the super
statiOns wtl! not JUStify thetr existence, that the 
Goverm;nent is wrong, a nd that the sweeping 
concluswns a•:nved at by the Coal Conservation 
Committee are unjustifiable. 

Sir Dugald gives some m ethods of saving fuel which 
applicable. Great changes are now 

m operatwn throughout the gas industry due to the 
adoption of the thermal unit standard for sale. In a 
few years the majority of gasworks will deliver to 
the consumer in the form of gas 75 per cent. of the 
whole heat of the coal, and the improvements in gas 
apparatus, etc .. are so great that the efficiency of use 
of the gas will rise from 42 to 55 oer cent. He 
estimates that a saving of 4·8 million t-ons of coal on 
the present consumption will result from these 
changes. On the assumption of the complete displace
ment of coal in households by gas, we should use 
onlv million tons instead of 35 millions. 

Mr. D. Brownlie's figures for coal consumed in 
boiler furnaces were quoted. If boiler a tte ndants be 
better trained, and masters take some oride in obtain
ing best efficiencies. a saving of 4 million tons per 
annum would result. Collieries consume about Ii 
million tons oer annum in boiler furnaces at an 
average efficiency of 55·5 per cent. If this be raised 
to 75 oer cent., the saving on this item would be 
4·4 million tons per annum. 

The notion of the great gain to be expected from 
very !ante steam turbines is held to be ouite erroneous. 
Even with the most modern ulant an increase in 
power ner turbine from Io,ooo ·to Joo,ooo kilowatts 
only reduces the steam consumption from 9 to 8·5 lb . 
per kilowatt-hour. A recent examination by Sir 
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Dugald of the limits of therma l efficiency of gas and 
oil engines shows that 45 per cent. b.h.p. may be 
obtained in the near future. Sir Charles Parsons at 
the same time prepared an estimate of the limiting 
efficie ncy of the steam turbine as 28 per cent. Steam, 
interna l-combusion, and gas engineers welcome the 
free competition \vith electricity supply, but consider 
that any attempt to crush out the smaller power units 
by a g reat Government scheme will act against the 
best interests of the country as to both coal conserva
tion a nd economv in cost. 

Sir Dugald a lia referred to the principle of heating 
towns by utili sing the exha ust steam from steam tur
bines in central s tations, and to Lord Kelvin's proposal 
to heat rooms bv means of reversed Carnot cvcle 
engines. By making full use of our water-power, 
th ree miliion horse-power could be a d<ied to the work 
of the country without consuming a ny additional coal 

Buddhism in the Pacific. 

A T a meeting of the Royal Anthropological Insti
tute on Tuesday, May 18, Sir Everard im 

Thurn, president, in the chair, Sir H enry Howorth 
t·ead a paper on " Buddhism in the Pacific." The 
paper discussed the disintegrated distribution of the 
Polynesia n race, and the occurrence, especially in the 
Hawaia n a rchipelago and that of New Zealand, of 
two o f its factors which are separated by the whole 
length of the Pacific Ocean, one occurring in the 
extreme nor th and the other in the extreme south, 
a nd separated by an intervening area occupied largely 
by Me lanesians. The two fac tors in question agree 
very closely in language, while they differ materially 
in the a rt and form of the objects which they use. 
Inasmuch as the Maoris almost certainly migrated to 
their present quarters at the beginning of the 
fifteen th century, this is the only w ay to account for 
the virtual identity of their speech with that of the 
Hawaians, and the g-ene ral character of their orna
mental work with that of the Mela nesians. The 
Hawaians , on the other hand, present us with a series 
of objects, i.e. helmets and cloa ks, made of feathers 
which, in their form and colour, differ entirely from 
those m ade by other members of the P olynesian race. 
They agree in an extraordinary way in colour and 
form with those of the Reformed Lamaists of Tibet, 
who, like other Buddhists, were g reat travellers and 
eva ngelists at a time when Chinese and Japanese 
vessels, as has been so completely proved in recent 
years , were traversing the Indian Ocean and visiting 
the \vhole of the eastern archipelago a t least as far 
as New Guinea, and apparently even r eaching New 
Zealand. where many years ago a very interesting 
bronze figure was found . 

Sir Henry Howarth ouoted insta nces of the drift
ing and wreckage of Chinese and Japanese vessels 
on the central and eastern Pa cific during the time 
which has elapsed since Europeans first visited that 
ocea n. and also the tradition of the Sandwich 
Isla nders that several Japanese and Chinese ships 
had been wrecked among them in early times. 
It wa s not wonderful, therefore , that we should 
find their kings and gods adopting the stately dress 
used bv the Lamas, the colours of which they imi
tated in feathers. All the details of the helmets 
exactlv equate, while the cloaks are ornamente_d with 

of red on yellow or yellow on red, just as 
the Lamaist cloaks are. in the latter case in pursuance 
of the injunction of the ir founder that their cloaks 
must be ragged and patched . 

In the interesting discussion which followed the 
readin g of the paper. Dr. Glanvill Corney cited 
examples, some of which had come under his own 
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observation, of the drifting of boats with native 
crews for long distances in the Pacific, and pointed 
out tha t the Polynesians were a lways ready to put 
out to sea . The Chinese had it on record that 

visited Mexico at a very early date. The 
simtla nty shown by the helmets and cloaks of Hawaii 
and Tibet was very striking, and the explanation 
offered by Sir Henry Howorth was most probable. 

Mr. R ay said that he himself for some years had 
been of the opinion that certain elements had been 
carried into PolyJ?-esia at least from Malaya , if not 
from farther- possibly Japan . The characteristic of the 
Polynesian was th<Jt he was very prone to imitate 
anything which took his fancy, as, for instance Euro

hats had been imita.ted. The Cambridge Ex
peditiOn to the Torres Stratts had found a club which 
was cl early a n imitation of a Loyalty Isla nds club. 

Mr. H oca rt said that in dealing with the wander
ings of the Polynesians too much stress had been laid 
on drifting , but deliberate purpose should be more 
em phasised. There was arnong the Polynesians a 
distinct passion for finding out new la nds. 

Dr. Forbes adduced as evidence of early movement 
Chinese objects which he had seen taken from Peru

graves which were ce rtainly pre-Inca in date. 
Sir Evera rd im Thurn, in bringing the discussion 

to a close: said that Buddhist might well have 
accompa med the early voyagers m the Pacific. His 
attention had recently been directed to the question 
of the H awaian helmets, and he wished to point 
out tha t the native peonies of the Pacific were verv 
fond of making head-coverings for use on ceremonial 
occasions . They oaid great attention to the orna
mental dressing of their hair, and if their hair were 
not suitable for this puroose thev m ade a rtificial hair 
out of grass seed. · himseif had brought back 
from_ Fiji a n example of a native wig used in a cere
manta! da nce, which was now in the Pitt Rivers 
Museum at Oxford. It was probable, therefore. in 
view of thi s oarticular tendency. that the Hawaians 
would ta ke to copying- "the head-dress of the 
Budahists. This particular form of head-dress or 
helmet was not confined to H a wa ii ; obiects orna
mented with m en's heads wearing head-dresses like 
those of H awaii occurred in H ermit Island, near 
New Ireland. 

Astronomy at Oxford during the War. 
WE have recently received from Prof. H. H. 

of the Oxford. University Observatory, 
a collectiOn of papers published during the years 
1914-19. These for the most part ar-e reprints from 
the. Monthly Notices of the Royal Astronomical 
Soctety, and represent researches carried out during 
this period by Prof. Turner and various members of 
his staff, including several volunteer workers who 
have rendered some valuable assistance. It is , of 
course, impossible adequately to discuss a miscel
laneous collection of papers such as this in any detail, 
but there are several outstanding features of interest 
which call for special remark. 

In the first place, a considerable number of the 
papers is devoted to an important research of Prof. 
Turner's on "A Proposal for the Comparison of the 
Stella r Magnitude Scales of the Different Observa
tories taking Part in the Astrographic Catalogue." 
This w as first outlined at Paris in 1909, the proposal 
being : "That the number of images recorded under 
each unit of the magnitude scale be counted and 
tabulated. " The chief objects in view were to detect 
system atic e rrors of scale at the va rious collaborating 
observa tories, and to test Prof. Kapteyn 's con
clusion tha t the Galaxy is relatively richer in faint 
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