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knowledge of electricians. If, therefore, my article in NATURE 
at a time when electric currents of great strength are beino-
widely introduced into practical working, has contributed to 
make electricians acquainted with this form of galvanometer, I 
shall not regret the time I have spent in theoretically and experi
mentally investigating this subject. Prof. Pickering alludes in 
his book to the improper dip motions of the needle as a defect in 
his form of galvanometer; I think I have obviated this by 
pivoting the axis of the needle at both ends. Since communi
cating the results obtained with my experimental instrument, more 
elaborate instruments have been constructed and found very use
ful in many instances where the ordinary forms of galvanometers 
would not have answered the purpose. EUGEN 0BACH 

Woolwich, November 19 

Utilisation of the African Elephant 
I have just read some remarks in NATURE (vol. xix. p. 54) on 

the utilisation of the African elephant, which I think are worth con. 
sidering. Jndgingfrom the specimens in the Regent's Park Gardens, 
which I suppose have not been selected in any way, and are there· 
fore only average samples of the African species, I should say that 
the African elephant would prove hardier and capable of more 
work than the general run of Indian elephants. 1 was surprised 
to find that the two .A,frican elephants I saw in the Regent's 
Park were what the mahouts call "Dohara Band," which I would 
translate "double constitution." I do not think that more than 
five per cent. of Indian elephants · are placed in this class. It 
is very rare indeed to see an elephant of this class in a Govern· 
ment Feelkanah, or in the hands of any European, because 
wealthy natives value them so highly and give such enormous 
prices for them, that even when caught by a Government keddah 
officer they are often sold on account of the fancy prices they 
fetch. The "Dohara Band" elephant will do a wonderfnl 
amount of work on a small quantity of food, and stands fat igue 
and exposure to the sun far better than any other sort. 

To commence elephant-catching operations in Africa, six 
"koonkies," i .e., elephants trained for catching purposes, would 
be required, and about twenty men from Assa'll or some other 
jungle district of Bengal would be sufficient. With this estab
lishment it would be possible to catch and train at least two 
hundred elephants in the course of twelve months. 

. . H. L. JENKINS 
Clanacombe, Kingsbridge, South Devon, ·November 24 

OUR ASTRONOMICAL COLUMN 
ORBITS OF BINARY STARS.-ln a communication to 

The Observatory, Dr. Doberck, of Col. Cooper's Observa
tory, Markree Castle, has summarised the results of the 
investigations on the orbits of the revolving double stars 
which have occupied him between lhree and four years, 
and which he has conducted with so much skill and 
laborious application. In a climate where the skies are 
too irregularly favourable to allow of an astronomer 
occupying himself wholly upon observations, it would be 
difficult to name any more interesting work to which he 
could devote his leisure, than such a revision of the 
elements of the binary systems. Dr. Doberck's account 
of bis methods in different cases will be of much service 
to any one who may engage upon similar researches. He 
has found no reason to detract from the value of the early, 
graphical method of Sir John Herschel; on the contrary, 
instances are mentioned where it has been of the greatest 
service in tracing out the general form of the orbit, for 
correction by more refined processes, as in the difficult 
case of :S 1768: indeed, Dr. Doberck considers it superior 
to the second method given by Herschel from its ad
mitting of the weights being .approxima.tely taken into 
account with ease. In a prov!Slonal orb1t for the close 
double star :s 3121, the period assigned is thirty-seven 
years; at present we know of only two more rapid 
binaries. Some of [the orbits included in Dr. Doberck's 
paper, have been made the subject of communications to 
the Royal Irish Academy, and have been published in 
the Transactions. 

STARS, NoS. 5.499 AND 45,400.-Mr. J. E. 
Gore wntes suggesting variation in both these objects. 

In examining the question of variability of any of 
stars, Mr. Gore will find it necessary, in the 

first mstance, to have recourse to the original observa
tions as printed in the "Histoire Celeste," there being 
many errors in the catalogue. Thus, No. 5,499 
appears through a misprmt at p. 246, where the transit 
at the third wire is given as 2h. 47m. 45'2s., instead of 
zh. 42m. 45'Zs. The star is really No. 788 of Weisse's 
Bessel. The following star is also thrown out by a 
simil_ar error in the time of transit, so that Lalande, 5,520 
reqmres a correction of - sm. in R.A. With regard 
No. 45,400, the suspicion of nriability is probably occa
sioned by a misprint in the "Histoire Celeste," since 
Piazzi, Bessel, and others estimate the magnitude the 
same as at present. 

THE ANNULAR ECLIPSE OF 22, 1879.-The 
first of the annular eclipses of. the ensuing year, a return 
of that of January xo, x86x, which was central in Aus
tralia, commences in Uruguay, whence the belt of 
annular phase traverses the South Atlantic, passing over 
Tristan d' Acunha, the few inhabitants of which islands 
may probably be startled by seeing the sun transformed 
into a narrow luminous ring while he is high in their 
heavens. The central line crosses the African continent 
in the direction of Pemba Island, north of Zanzibar, 
where the annularity will continue nearly three minutes : 
the middle of the eclipse at 4h. 6m. P. M., local mean 
time. 

GEOGRAPHICAL NOTES 

THE _Council of the Royal Geographical Society have 
determmed to commence, on January r, r879, the monthly 
issue of a new series of their Proceedim:s under the title 
of The of the Royal Geo.ir;lj;hical SoCiety 
and MoJZtnly Record of Geography. The latter part of 
this title will, we believe, fairly indicate the nature of the 
contents, which will include the papers read at the evening 

original articles, geographical .notes, obituary 
not1ces, proceedings of geographical societies, and brief 
analytical notes on new books and maps. Each monthly 
numb..:r will be illustrated with one or more maps, and no 
doubt in this respect endeavours will be made to meet 
the wants of a public larger than that contained within 
the ranks of this popular society, which now numbers 
some 3,400 members. 

IN connection with this we regret to announce that 
this tnonth's number of the Geograplzical Magazine 
brings the career of that journal to a close. This regret, 
however, is considerably mitigated by the fact that the new 
form of the Geographical Society's organ is intended to 
take the place of the journal which for so many years has 
been so ably conducted by Mr. C. R. Markham. Mr. 
Markham deserves great credit for his disinterestedness 
in continuing to carry on a journal which aimed so 
successfully to be the organ of scientific geography in 
this country. The volumes will form a valuable re
cord of the progress of geography for the period over 
which they extend. In the December number Mr. 
J.:farkh_am gives an account of the career of the journal 
smce Its first start as Ocemt Hij;hways in 1870. We 

that the new organ 'Viii prove a worthy successor 
of Its predecessor, and that while giving due prominence 
to geographical news, the conductors will aim at bring
ing geography under the guidance of sound scientific 
principles. 

THE Church :Missionary Society have recently received 
from Mr. A. M. Mackay, of their Nyama Expedition, 
the journal of his experiences, extending from December 
Jr, r877, to May r6, 1878, in which occu: some ':'seful 
suggestions to African travellers as well as mformatwn of 
considerable interest to geographers. On April 30 Mr. 
Mackay reached Uyui, after a hurried and tedious tramp 
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or 350 miles, undertaken with the view of aiding the Rev. 
C. T. Wtlson, and he promises a detailed account of his 
troubles then on another occasion. In the course of this 
march he had to cross the extensive wilderness of 
Mgunda Mkali, which he describes as being for the most 
part not merely a swamp, but this year more under water 
than above it. Day after day tbe party waded and 
splasb_ed throukhmud and water, -now _over the ankles, 

:up . t<? the knee, __ and here and there up 
to the watsL o; htgher. . Hopeless a!ld still more hope
less, Mr.; MacKay remarks; the wadmg seemed to be
co:ne) and -he found .. that they were ;crossing; what was 
neither I:IJOre nor -less than· the source at once-of the Nile, 
the Congo, and the Rufiji. This gigantic boggy plain or 
moss Cameron calls Kun Swamp,_and, where 
Mr. Mackay crossed 1t, m S. lat. 5° :zo', his aneroids 
recorded average elention of 4,000 feet exactly. To 
the north, Ill Usukuma, the swamp narrows itself into 
the sluggish Lewun1beri River, the' most southerly of the 
sources of Nile. this swamp, too, the rapid 
Mdaburu Rtver takes 1ts nse, and flows southward into 
the Ruaha, in Unyoro, and Uhehe, and thence to the 
Indian Ocean, where it is· known as the Rufiji. A day's 
march east of Tura Mr. Mackay found the swamp con
tract to a breadth of 300 yards, with increased depth, 
and slight indications of flow to the southward; it then 
rounds to the west, steering clear of Iiwe-la-Singa, and, 
after two more days, it was crossed-a flooded, fi\'e-armed 
river, flowing rapidly north at an altitude of 3,700 feet. 
Here it is called the Nghwa.la River by the Wanyam
wez i, from the number of partridges on its banks. In 
Speke's map alone it would seem that the true course of 
the river is indicated; it flows north-east to Mirambo's 
country, where it is known as the N gombe (i.e., ox) 

and finds its way into the Malagarasi, thus aidincr 
tha t river in bringing· Lake Tanganyika nearer to 
manent overflowing, when the Lukuga-which has been 

a bone of contention to two great travellers-will no 
longer be a swamp but a decided stream, and the water
l ine of the Congo will run from Loango on the \Vest 
Coast to the confines of U gogo. 

THE London Missionary Society have received a letter 
from the Rev. J. B. Thomson, da.ted from Ujiji, announc
it;g the safe arrival on August 23 of the main body of 
the Society's expedition at its destination on Lake Tan
g<u;yika. Though, as will be remembered, this expedition 
met with a long series of disasters and delays in the 
coasl region, they have now been successful in perform
.ing one of the quickest and most prosperous journeys 
.from Mpwapwa to Ujiji, having been but seventy-three 
-dJ.\"S on the road. Me3srs. Thomson and Hore have 
a lready found an apparently healthy site for their station 
dose to Kinegoma Bay, and about three miles from 
lJ J'ji. 

\VE learn from a Japan paper that an American gentle
nu n has been engaged for some time past in surveying 
the Island of Yezo, as well as in making geological in
vestigations. The result is said to be that there are 
7,c-oo square miles of land fit for agricultural purposes, 
and 6,o0? suitable for pasture, while there are 5,ooo 
square miles of forests and 9,000 of volcanic mountains 
and mineral country. An impression appears to prevail 
tlnt the Government wish to encourao-e emio-ration to 
this thinly-populated part of the Japane;e 

As an erroneous impression prevails that nothino- is 
kn own of the scientific work done by the 
African expedition preyious to the date mentioned in 
h st \veek's NATURE, it may be interesting to give as 
instances of the service which they are rendering to geo
graphy,. the positions of some of. the places determined 
by Scnhor Serpa Pinto and his colleagues :-Benguela, 
long. I3° 25' 2o'' 45"', lat. 12° 34' 17", alt. 7 metres; 
D ombe Grande, long. I3° 7' 45", lat. 12° 55'' 12', alt. 98 

metres ; Quillenques, long. I4° ·51 3", lat. 14-0 3' ro", alt. 
900 metres ; Caconda, long. I 5° r' sr", lat. I 3° o' 44" alt. 
1,678 metres ; Bihe, long. r6° 49' 24", lat. r 2° 22' 40..; alt. 
r,67o metres. The longitudes are stated to be chrono
metrical. 

J?R. EDWIN R. HEATH, of Wisconsin, is ;ibout under
takmg the exploration of the Beni and .Madre di Dios 
Rivers of Brazil, his sojourn in South AmeriCa some years 
as secretary of legation in Chili giving him excellent 
advantages for this ptlrpose. Dr. Heath had arranged 
to visit South America with Prof. Orton, but was detained; 
and he now desires to carry -out some of the work that the 
untimely death of that well-known explorer has left tin-
completed. . - , 

TH;E latest advices from Mr. Frederick A. Ober, .of 
whose explorations in the West Indies on' of the 
Smithsonian Institution. we. have given notice from time 
to time, were 'from Point a Pitre, Guadeloupe; o·n Sep-. 
tember 23. He was about to leave for the United States, 
expecting to arrive some time between the middle- and 
end of October. Since his last report he has obtained 
quite a number of additional collections, and hoped to 
complete the material for the proposed catalogue of the 
birds of the \Vest lndies. So far the collections sent 
forward by him to the Smithsonian Institution have been 
found to contain some seventeen undescribed species of
birds, as determined by Mr. George N. Lawrence, of New 
York. 

AN interesting .. account o{ a recent visit to Pi tcairn 
Island by Admiral De Horsey in the Shah, fonvarded to 
the Admiralty, will be found in yesterday's Dai(v News. 
The people are evidently as primitive and \\·ell-conducted, 
and on the whole as comfortable as ever. 

IN a previous number we referred to a work of 
groot geographical interest-" Die Sahara, von Oase 
zu Oase," by Dr. Joseph Chavanne, published by 
Hartleben, of Vienna. At that time the work was in 
course of-publication, and we refer to it now to announce 
its completion in twenty parts. The las t parts are 
in every way equal to the earlier ones, and if anything 
the interest is rather increased than otherwise. The 
work contains numerous woodcuts, besides seven coloured 
plates and a map of the great desert ; its perusal will be 
found extremely attractive by any one taking interest in 
geographical science. The exact route which Dr. Cha
vanne describes is the following: - The travellers start 
from Tripolis through the Fezzan to Mursuk, then west
ward to Rhat, the land of the Tuareg or Imoshag. From 
Rhat they turn northward to Rhadames, thence to Biskra 
in Algeria . Here the travellers again turn their backs to 
the Mediterranean and proceed in a south-westerly direc
tion by way of El Aruat and El Galea to Insalah. From 
Insahh they go to Tafilet, in the extreme north-west of 
the desert, and thence many thousand miles to the south 
to Timbuctoo. The Oasis of Air or Asben is the next 
station, situated due east from Timbuctoo, then Tibesti, 
the land of the Tebbu. Thence they turn to the north
east to the Jupiter Ammon Oasis, which is the furthe st 
point to the east reached. The travellers then turn west
ward again and return to Tripolis by way of Audschila. 

ON THE DEVELOPMENT OF THE GARPIKE 

T HE gar or bony pike of America is one of the 
most interesting of living hshes. The best known 

species of the genus to which it belongs is the L epi
dosteus osseus. This species owes the grammatical 
form of its scientific name, and, indeed, its first scientific 
description to the elder Agassiz, and we have now to 
record the filling up of the last details of its life-history to 
the_ younger Agassiz. Known for over three-quarters of 
a century, it has been only within the last few months 
that the young fish as they escape from the egg have been 
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