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also offered for sale at the mere cost of production 
and transporta tion to purchasers, which cost is about 
half that which would be charged if the works were 
issued through commercial publishing houses. The 
expense entailed by this work prohibits the issue of 
large editions for fre e distribution; in fact, any 
attempt to meet the public demand for a free receipt 
of the institution's publications would speedily cur
tail the prosecution of research. 

In addition to the productive work referred to 
above, there falls to the administrative division 
especially, in the institution, a large amount of unpro
ductive work. This arises from a very general mis
apprehension as to the aims, objects, and capacities 
of the institution. Grossly exaggerated estimates of 
its income have generated, and tend to maintain, an 

F1G. 5.-N on-magnetic Ship C 1.rueg-ic. 

extensive aggregate of fruitless correspondence. 
Deluded enthusiasts and designing charlatans, 
a mateurs, dilettanti, arc-trisectors, circle-squarers, 
perpetual motion men a nd women, and all sorts of 
paradoxers press for endorsement, if not for pecuniary 
aid. It appears to be a serious defect of exist!ng 
social conditions that there is no way of preventmg 
those who have nothing to communicate to the world 
from intt>rfering with those who have. 

In closing this brief account of the institution, the 
effective work it has thus far accomplished may be 
summarilv indicated by the following statement :-

Since its organisation, in 1902, upwards of one 
thousand individuals have been engaged in investiga
tions under the auspices of the institution, and there 
are at present nearly five hundred so engaged. Ten 
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independent departments of research, each with its 
staff of investigators and assistants, have been estab
lished. In addition to these larger departments of 
work, organised and conducted by the institution itself, 
numerous special researches, carried on by individuals, 
have been subsidised. Two observatories and five 
laboratories, for as many different fields of investiga
tion and in widely separated localities, have been con
structed and ec1uipped. A building in vVashington, 
D.C. , for administrative offices and for storage of 
records and publications, was completed and dedicated 
in December, 1909. For ocean magnetic surveys a 
specially designed non-magnetic ship with auxiliary 
propulsion was constructed and put in commission 
during the year 1909. \,Vork in almost every field, 
from archreology and astronomy to thermodynamics 
and zoolog-y, has been undertaken, and the geograph
ical range of this work has extended to more than 
forty different countries. One hundred and fifty-five 
volumes of researches, with an aggregate of forty 
thousand pag-es of printed m atter, have been pub
lished. Upwards of one thousand shorter papers have 
been published in the current journals of the world 
by departmental investigators, by associates, and bv 
assistants. The total amount of funds expended to 
date in the consummation of this work is, in round 
numbers, 900,oool. R. S. \,VooowARD. 

THE ROOSEVELTS IN AFRICA.' 

N O one can read this interesting book by Mr. 
Roosevelt , sen., without realising how much 

the record owes to the work of Roosevelt, jun., of 
K ermit, the boy of nineteen to twenty who, before he 
had reached his twentieth year, had contributed some 
of the finest trophies to the expedition, who, though 
slight of build and boyish of aspect, confronted great 
dangers with calm resourcefulness, who took admir
able photographs, and assisted the work of the expedi
tion as a collector with the greatest zeal and useful
ness. 

The book under review is not without its defects 
and incongruities, and the expedition of which it is 
the record has received heavy censure from a good 
many people interested in the preservation of the 
world's fauna. Theodore Roosevelt, its author, has 
the defects of his qualities. His remarkable disposi
tion and character have somewhat (as in the case of 
the late Sir H enry Stanley) prejudiced the judgment 
of a good many critics. In the first place, Mr. Roose
velt has not had sufficient leisure in which to do him
self justice as the writer of a book on real natural 
history. Being a poor man when he left the Presi
dency, he was obliged, to a great extent, to pay the 
expenses of his very costly expedition by writing an 
account of it to be published week by week by the 
newspapers, a full diary, so to speak, of the day's 
events. Then, taking- advantag-e of a brief rest at 
Khartum, he puts this diary together in book form, 
a nd has barely time to glance at the proofs before 
leaving- England for the States in June. In addition 
to this, his publisher has thoug-ht it wise (and this 
reviewer feels bound to say that he thinks it unwise) 
to add to this work on natural history two speeches 
delivered by Mr. Roosevelt in Egypt and in London; 
while the author himself, not content with his wonder
fullv successful expedition and his own vivid appre
cia tion of the African fauna and African landscapes, 
has further added, under the form of a dissertation 
on his "pig-skin " travel-library. a dissertation on the 
world's best books, ancient and modern. 

1 "African Game Trail.::." An Acronnt or the African Wa,,r1erings of an 
Amnican Hunter Naturalist. Ih· Theorfore Roosevelt. Pp. xvii+534. 
(London: John Murray, 1910.) Price 18s. net. 
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With the speeches delivered at the Muhammadan 
University of Cairo and at the Guildhall, London, 
the reviewer in NATURE has nothing to do, since they 
treat of politics, but he thinks they are out of place 
in a natural history book. They should have been 
published with the next volume of Mr. R oosevelt's 
public speeches, and with them should have been 
given the other side of the picture, the things he also 
observed but did not mention publicly, or, if he did so, 
were not reported by patriotic British stenographers or 
editors. As it is, these speeches do not give by any 
means a full s tatement of Mr. Roosevelt's views on 
Egypt. As to the "pig-skin library," it is perhaps a 
dangerous thing for a person of the world-wide in
fluence of Theodore Roosevelt to set up an index 
commendatorius of books ancient and modern, with 
the inference that books dealin g ,vith the subjects he 
prefers, but not mentioned by him, a re not worth the 
traveller's attention. 

The fact is, tha t a second edition of this work should 
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less than the biting-flies, though the ticks are prob
ably quite as much spreaders of disease, and even 
where they do not introduce disease germs must be 
extraordinarily weakening as blood-suckers. Many 
birds are devoting themselves in Africa to little else 
tha n the picking off and eating of the ticks and flies 
tha t infest the m a mmals. Where these birds are killed 
by European sportsmen, a great deal of future trouble 
is no doubt being prepared for us. For example 
(though I do not think this is mentioned by l\fr. 
R oosevelt), certain types of heron (egret) are perpetu
ally snapping at tsetse-flies, or other flies, which 
settle on oxen or game, and , if fully protected, might 
account for a considerable proportion of these disease
carrying creatures. 

H e has much that is new and interesting to say on 
the subject of the chita hunting-cat, really a little
known and little-studied carnivore in its wild state, 
both in Asia and Africa. The ordinary rhinoceros and 
its funny habits receive full illustration at his hands, 

[ Tlzeodur& Roosevelt. 
FIG. ,.-The Reticulated Giraffe. From "African Game Trails." 

and the square-lipped, white 
rhin oceros is revealed to us in 
its gentler, less aggressive dis
position, as well as its asso
ciation with the white egrets 
which, in accompanying it for 
its protection from ticks, whiten 
its broad back with their 
guano. (May this fact, equally 
possible in South Africa with 
the same kind of white heron. 
be an explanation of the other
wise absurd description "white 
rhinoceros"?) He pictures it 
for us in words, sitting down 
on its haunches like a dog (and, 
like its relation, the tapir) , and 
shows us that due importance 
in description and pictures has 
not hitherto been given to the 
hump over its vertebral at the 
shoulders. Grevy's zebra and 
the northern type of Equus 
burchelli (Grant's zebra) are 
rightly contrasted in appear
ance, habits , and crv. Some 
other peculiar features in both 
zebras, not hitherto recorded bv 
naturalists, are set down here. 
Besides a good description of 
the vivid colours of the topi, 
or bastard hartebeest, he tells 
us that he has met with forms 
of the topi which develop a 

be brought out, stripped of these unnecessary appen
dices a nd the at first necessary, but a fter wearisome, 
records of thanks and obligations to a hundred-and
one personages. W e should like to see Mr. Roose
velt's book take its place in the ranks with Bates's 
"Naturalist on the Amazons," Schillings's "With 
Flashlight and Rifle," a nd works of such character. 
He is a g ood zoologist and a peculiarly accurate and 
discriminating observer. Although he has traversed 
lands visited already by some of the great naturalist
explorers of the world, he has still made discoveries 
himself, or through others, and records a great many 
facts not hitherto known about the life-history of 
beasts a nd birds in equatorial East Africa. He is 
careful to note the seasons a t which the young of 
different a ntelopes and other large game appear. H e 
brings home to us, as no previous traveller has done , 
the extent to which this wild game is persecuted and 
infested with ticks, to which, however, they seem to 
have become so habituated that they dread them much 
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white blaze on the forehead. 
This is possibly a local sport, but is interesting as be
ing a parallel to the white forehead of a southern type 
of topi, the blesbok. (This white forehead would seem 
to a rise from exaggeration of the two white, frontal 

chevron ma rks which are lia ble to occur and re-occur 
in certain types of hartebeest and g-nu.) 

Mr. Roosevelt gives interesting particulars as re
gards the lion's method of killing most of the larger 
antelopes and zebra by springing- on the back and 
biting through the vertebral of the neck. It is pos
sible that in the case of the stronger zebras or wild 
asses, the lion fling-s himself on to the neck itself and 
drag-s down the animal's head, bitini;! at the vertebral 
not far from the base of the skull. (This is well illus
tra terl bv a drawing in Mr. Millais 's "Breath from 
the Veld.") Tn the case of full-~rown buffalo, the 
Hon's attack is generally made in concert, two or 
three young male lions, or a lion and lioness . workini:! 
together, but also with the s:ci.me object of severing 
the neck vertebr~. Failing this, a ttempts are made 
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to hamstring the beast by biting through the tendons 
of the hind legs, and once it is prone it is eviscerated 
by claws and teeth. 

The alternation of the red-gold Jackson's hartebeest 
and the black and white Grant's zebra (looking silvery 
often in a slant of sunlight) is charmingly described; 
in fact, the book is full of verbal pictures, meet sub
jects for treatment by a painter. Indeed, on this 
score Mr. Rooseyelt's remarks on the importance of 
pictures, as well as of photographs, in the effective 
illustration of wild life, are very sensible. 

He describes to us the speed of the chita and its 
peculiar attitudes and cry, "a bird-like chirrup"; the 
dancing habits of the male widow-finches (Chera); 
"the rhinoceros standing- in the middle of the African 
plain, deep in prehistoric thought"; the zebras and 

Coj,yriglzt I'll 

when at bay. He gives interesting and precise in
formation regarding the spitting-cobras, describing the 
venom as it is ejected through the point of the hollow 
tooth "like white films or threads." He quotes a 
fellow-traveller to the effect that the girafte when 
fighting with other giraffes or other foes, makes little 
or no use of the short ossicones as a weapon, but 
strikes with the strong chisel-like teeth of the lower 
jaw, the blolv being delivered with all the force behind 
it of the immense, heavy neck. The boldness of the 
hippo in regions where he has not as vet been taught 
to be afraid of man, is vividly described-the angry 
combats in the water between rival males, and the 
departure on shore of the vanquished bull, who, 
straight awav, in a rhinoceros-like rage, attacks on 
land the native cattle, or even men and women cross-

[Kennit Roosepc/t. 
FIG. 2.-A Herd of Elephant in an Open Forest of High Timber. From "African Game Trails." 

their stamping-g-rounds and their boldness in attack
ing dogs with teeth and hoofs, and not unreadiness to 
attack the white man also; the lions with their black 
and yellow manes (he might also have alluded to the 
frequency with which East African lionesses are boldly 
spotted with leopard-like markings, black below, and 
tawny-brown above); the large cuckoos "which eat 
mice," and the mice they eat, striped like miniature 
zebras; the fantastic little elephant-shrews with their 
probosces; the variety and beauty of the water-birds. 
(not forgetting that creature of lovelv tints, the ibis
stork, Pseudotantalus); the white-tailed ichneumons, 
never sufrcientlv hitherto commented on in descrip
tions of East African nature; the bold roan antelopes, 
with their large mouths and reported habit of biting 
as well as horning their foes, and squealing savagely 
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ing his ang-ry trot. Roosevelt's notes on baboons, 
hyenas, elephants, white rhinoceroses, water-birds 
(especially p. 298), Grevy's zebra, white-bellied hedge
hogs, the hyraxes, and the forest and mountain rats, 
are all most interesting, and in nearly every case novel, 
even to those acquainted with the East African fauna. 
Excellent in every way are his descriptions of the life 
of the savage men (inyariably kindlv towards this 
expedition), amongst whom and with whom he 
travelled. His descriptions of the botanical aspects 
of the country are full of colour and actuality, but 
are unfortunately marred here and there by the cor
rectlv described tree or plant being given the wrong 
name, either botanically or in the vernacular. 

In short, Mr. Roosevelt has written a book which 
would have been quite as noteworthy and of as lasting 
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interest if it had been written by an unknown per
sonage. But in its permanent form the relatively 
trivial press errors and slips of the pen should be 
corrected and all extraneous matter not connected with 
natural history, cut out. 

The illustrations-drawings as well as photographs 
-are admirable. Mr. Roosevelt deserves praise for 
having carefully photographed the small mammals as 
well as the big. 

Special triumphs of the expedition were the shooting 
by Mr. Theodore Roosevelt of the rare Somali retiou
lated giraffe, and by Mr. Kermit Roosevelt, of the 
East African sable antelope. In regard to this 
achievement, the writer of this review has enjoyed 
some satisfaction. In describing his own journey to 
Kilimanjaro in 1884, he stated that he had seen the 
sable antelope on the way thither. This statement 
was somewhat rudely derided by a succeeding traveller, 
who declared that the sable antelope was never found 
north of the region opposite Zanzibar Island. 

H. H. Jm-INSTON. 

. .J.TMOSPHERIC ELECTRICITY AND RAIN. 

1 1-1 E fact that raindrops often bring down a 
measurable charge of electricity has been known 

for twenty years, but numerical measurements have 
been comparatively few, and data of even moderate 
trustworthiness are scarce. A recent memoir of the 
Indian Meteorological Department 1 contains an 
account of the important work done on this subject 
in 1908 and 1909 by Dr. G. C. Simpson. This work 
is partly observational, partly experimental, and partly 
theoretical. To see its true bearing, reference is 
n~c~ssary to some other aspects of atmospheric elec
tnc1ty. 

If ·we denote by v the electric potential at a height 
z above the ground, and if dv J dz represents the rate 
of increase of v with height just above ground level, 
then treating the conductivity of the air as negligible 
the earth must have a charge the surface density rr 
of which is -(dv/dz)/41r. In ordinary fine weather v 
increases as we go upwards, and so rr is negative. 
In practice one usually derives dv / dz from the differ
ence of potential between two points in the same 
vertical one metre apart. This quantity, termed the 
potential gradient, varies much from day to day, or 
even hour to hour, and the average value seems to 
vary considerably at different parts of the earth. If, 
for example, we suppose it to be 150 volts, then re
membering that the centimetre is the unit of length, 
and that the electrostatic unit equals 300 volts, we 
deduce rr=-(1/41r)(1"5/300)=-4·ox10- 4 E.U. (or 
electrostatic units). 

Atmospheric air is in reality not a perfect non
conduc~or. If one gives a body in air on a perfectly 
insulatmg support a charge, whether positive or nega
tive, this is gradually lost. Of the numerous observa
tions on the rate of ·loss of charge those made by Mr. 
C. T. R. Wilson, with an apparatus which he devised 
a few years ago, appear least open to criticism. In 
a paper published in 1908, 'Wilson 2 gives the result of 
a considerable number of observations on the loss of 
negative electricity under fine weather conditions. 
His mean rate of loss exceeded 8 per cent. of the 
chari:(e per minute of time. In other words, a charge 
equal to the earth's charge at any instant was lost 
every twelve minutes. During these observations the 
mean value of the potential gradient was 187. This 
answers to a surface density of - 10- 4 x 4'9i E. U., or 

1 Vol. xx., part 8, "On the EJer:tricitv of Rain and its Orig-:n in Thunder. 
storms." Rv Dr. George C. Simpson, Imperial J'.Vleteor01ogist (al~o in 
Trans. and Pror. R.S.). 

Roy. Soc. Proc., A, vo1. lxxx., p. 537. 

NO. 2 I42, VOL. 85] 

- 16·6 ;< 10- 14 coulombs. Taking an 8 per cent. loss 
per mmute, the loss per second-i.e. the value of an 
up~~rdly directed ~egative, or downwardly directed 
pos1t1ve current-Is (8/60)10- 2 x 16·6 x 10- 14 or 
2·2 x 10- 10 in amperes. If this represented average 
conditions, we should have in the course of a year 
from each sq. cm. of the earth's surface a loss of 
7 x 1_0- • c".ulombs, or 21 E. U. of negative electricity. 
Dunng ram the pot;ntial gradient is often negative, 
but the total durat10n of negative gradient in the 
course of a year is not large. We are thus led to the 
conclusion that whilst 21 E.U. is probably an over
estimate of the ch~rge lost annually per sq. cm. of 
surface by conduct10n through the air, it is unlikely 
to be much in excess of the truth unless the con
ductivity of the air is exceptionally high at times 
when the gradient is negative. The question thus 
arises : How is the earth's charge maintained? 

Of the hypot~eses advanced of late years, the one 
that has met with most approval is due to C. T. R. 
Wilson, who sugg~sted that while districts enjoying 
fine weather are losmg negative charge, other districts 
are deriving a corresponding amount of negative elec
tricity from falling rain, the circuit being completed 
below by earth currents, and overhead by horizontal 
currents at a considerable height. Our knowledge of 
earth currents at the present moment does not enable 
us either to affirm or to deny a systematic transfer of 
electricity between wet and dry areas. 

\Vhen Wilson's suggestion was made, it was be
lieved that while the electricity brought down by rain 
was sometimes positive, still negative largely pre
dominated, that being the result arrived at by Elster 
and Geitel, who were the chief of the early observers. 
Dr. Simpson's first contribution to the subject was the 
i~vention of an ingenious apparatus giving a con
tmuous record of the amount and sign of rainfall 
electricity. This apparatus has been in operation at 
Simla during the monsoon or rainy seasons of 1908 
and 1909, and the results are of an unexpected char
acter. What the apparatus really does is to collect 
and record rainfall electricity for two-minute intervals. 
The data represent the total charges received for each 
succ;ssive interval and the corresponding rainfall. 
Dunng the two monsoons 172·1 cm. of rain were re
corded, with 44·0 E. U. of positive and 13·8 E. U. of 
n_egative electricity, or a balance of :io·2 E.U. of posi
tive. The two-mmute intervals during which a posi
tive charge _was measured amounted in all to 4· 16 
days, as agamst 1·70 days of negative. During about 
37 per cent. of the total duration of rainfall no sensible 
charge was measured. Snow is rare at Simla, but 
for such snow as fell there was much the same rela
tive excess of positive electricity as in the case of rain 
the chief difference being that snow brought dow~ 
more electricity than an equal weight of rain. An 
annual rainfal} of 86 cm. is normal enough, and if 
the correspondmg balance, 15 E. U. of electricity had 
been neg-ative, it would have fitted \Vilson 's theory 
well so. far; but being positive, it adds to the mystery 
respectmg the source of supply of the fine weather 
current. 

There are some features which raise doubts as to 
whether Simla phenomena are fairly representative. 
Rain there seems to be accompanied by much thunder 
and light~ing, and _the exce~s of positive electricity 
was espec1:illy promment dunng the very heavy rain 
accompanymg thunderstorms. In 1908, when rain 
was falling at a less rate than 0·17 inch per hour, the 
time during which negative electricity was recorded 
was about 90 per cent. of that during which 
positive was recorded, and the mean charge 
per c.c. was 2·2 E. U. for negative, as ag-ainst 
r·7 E. U. for positive, so that in the lightest 
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