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THE Board of Agriculture and Fisheries announces 
the publication of a second edition of vol. iv. of the 
special reports on the mineral resources of Great 
Britain, which have been prepared by the director of 
the Geological Survey in response to numerous in
quiries that have arisen through the conditions brought 
about by the war. In the main it is a reprint of 
the first edition, wherein the prope1·ties, sources, and 
uses of fluorspar, and details of all workings in 
Britain, active and inactive, are given. 

OUR ASTRONOMICAL COLUMN. 
I9I6b (WOLF).-The following ephemeris for 

Greenwich midnight is given by Messrs. Crawford and 
Alter in Lick Observatory Bulletin No. 295. It is 
based upon revised elements, calculated frcrm observa
tions made by Barnard on I9r6 April 24, I9I6 Decem
ber 31, and I9I7 April 2I :-

Juh· 6 
- 8 

IO 
I2 
I.J
I6 
I8 

h. 
R.A. 

m. s. 
Dec!. Log.:.\ 

22 57 3 24 40 7 0·0496 
23 0 I5 40 I3 0·046I 

3 2I 38 3I 0·0426 
6 I9 34 s8 0·039I 
9 I I 29 32 0·0357 

I I 55 22 IO 0·0324 
I4 32 I2 so 0·0291 

20 I7 24 I 30 0·0259 
22 I9 23 23 48 8 0·0228 
2 4 2I 37 32 43 o-or98 
26 23 43 23 T ') I3 o·or68 
28 25 41 22 55 39 0·0140 

Bright· 
ness 

2 "57 

2·6I 

3° 27 3I 33 59 O·OII4 
Aug. r 23 29 I4 22 ro I3 o·oo88 2-68 
The unit of brig!htness is that on April 2 I, I9I7, 

the comet was observed by Barnard to be not 
bnghter than 12th magnitude. It is quite improbable 
that the will visible to the naked eye, as 
was at one t1me ant1c1pated. 

CoMET I9I7a (MELLISH).-Prof. E. Stromgren sends 
us the following communication from Copenha<>en 
Observatory :-"Prof. S. S. Hough, director of the 
Cape Observatory. writes :-The discovery of a new 
naked-eye comet by \Varren was announced to us by 
telephone on April I5- From observations made in 
this observatory on April I8, 20, and 22 the following 
elements of the orbit have been derived:- · 

T = 1917 April ro·8o43 
w = 124° 32"6') 

Elements: U = 85° 42·9'JFor equinox of date 
i = 32° 6·1' 
q =O'I975 

" The comet is 1917a (Mellish)." 

. CoMET following con
tmued ephemens for th1s comet, by Messrs. Fayet and 
Schaumasse, is based upon elements calculated from 
observations made at the Nice Observatory:-

R.A. 
h. m. s. 

Decl. Log c. Log r Bright 
Tit"SS 

July 4 9 40 so + Io 55 o-2357 o·o6gi o-3 
8 42 sr 9 59 0·2659 o·o885 0·2 

12 44 46 9 8 0·2929 O· 1073 0·2 
I6 46 35 8 22 0·3171 o-125s o·r 
20 48 2! 7 40 0·3389 O·I43I O·I 
24 SO 3 7 0 0·3585 O· 1601 0· I 
28 9 S1 4S +6 23 0•3762 0-1765 0·1 

The ephemeris is for Greenwich midnight (]ourn. 
des Observateurs, No. 18). The comet is now rapidly 
receding from the earth. 
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ROTATION IN PL!I:t-;ETARY NEBULJE.-ln continuation 
of their previous investigations (NATURE, vol. xcvii., 
p. 268), Prof. W. W. Campbell and Mr. W. H. Moore 
have announced that the planetary nebula N.G.C. 7662 
shows rotational effects very definitely in its spectrum, 
and that the bright nebular Jines are doubled in the 
parts corresponding to the central region of the nebula. 
The most satisfactory interpretation is considered to 
be that the lines are widened bv the differential radial 
velocities in the central part of the nebula, and that 
an outer stratum of absorbing nebulosity, with a 
slower rotat ion, is responsible for a n absorption line 
lying nea rly centrally along each bright line (Popular 
Astronomy, vol. xxv., p. 3I3)- The nebula N.G.C. 
7026, the outline of which is a relatively flat 
ellipse, is also rotating rapjclly and the evi-dence is 
fa ii-lv conclusive that there is an outer equatorial zone 
of absorbing matter. A further example of high 
angular speed of rotation has been found in the 
nebula Jonckheere 320. 

THE USE OF ZIRCONIA AS A 
REFRACTORY MATERI.4L. 

T HE Transactions of the Ceramic Society, vol. xvi., 
part i., contain an interesting artide by Mr. 

J. A. Audley on the above title. This substance, ZrO, 
occurs somewhat widely distributed, chiefly in the 
form of the mineral zircon, in which it is combined 
with silica. A more abundant source has recently been 
found in the mineral Baddeleyite, which contains from 
about So to 94, and even 98, per cent. of zirconia. This 
mineral was discovered in r892 almost simultaneously 
by Hussak in southern Brazil and L. Fletcher in 
Ceylon, the former deposit being much the more ex
tensive and valuable. It also occurs in North America, 
Australia, and the Ural Mountains. Zirconia is also 
a by-product of monazite sands. Badcleleyite has a 
hardness of 6-s and a specific gravity of 4·4 to 6. It 
is insoluble in acids, except hydrofluoric acid, but is 
easily attacked by fused potassium hydrogen sulphate. 
The melting point of raw zirconia is in the neigh
bourhood of 2000° C., that of the purified material 
being considerably higher. It can be both melted and 
volatilised in the electric furnace. It is a "neutral" 
substance of the same type as alumina a nd is said to 
have a high resistance to the fluxing action of both 
acid and basic slags. Its heat conductivity is remark
ably low, and its coefficient of expansion on heating is 
nearly as low as that of quartz glass, both of which 
are very valuable properties. It res ists the action of 
fused cyanides and alkalies. 

Dr. J. A. Harker was one of the first in this country 
to direct attention to the valuable properties of zir
conia, but the matter has only recently been taken up 
for investigation, and much more attention has been 
paid to it abr-oad, particularly in Germany, where 
numerous patents have been taken out. It was 
applied to the manufacture of muffles , retorts, and 
tubes by Pyfahl in 1904, and two years later by the 
Heraeus Company for crucibles in which quanz "'as 
to be fused. The suggestion has also been made to 
replace thoria or yttria as an inner coating for the 
iridi'Llm tube in the Heraeus iridium furnace. 

As a lining for electric arc furnaces the natural product 
is good enough, its high melting point, low thermal con
ductivity, and small coefficient of expansion making it 
particularly suitable for this purpose. l\"ow that it is 
obtainable at comparatively reasonable prices, it can 
be used for the manufacture of refractorv bricks. The 
market price in Germany befo1·e the wa1· varied from 
31Z. per metric ton for the crude mineral to sol. for 
the 98 per cent. variety. It ha s been found that a 
zirconia-lined hearth of an open-hearth steel-making 
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furnace at Remscheid was still in good condition after 
four months ' continuous working at hi g h tempera
tures. Calculations based on the same tests showed 
in actual maintenance costs a saving of more than 
50 per cent. in favour of zirconia as compared 
with the refractory lining ordinarily used. Ferro
zirconium, containing up to 35 per cent. zirconium, 
obtained by reducing a mixture of the oxides with 
aluminium, has been prepared and used as the basis 
of introduction of the me tal into steel for armour
plates, a rmour-piercing projectiles, and bullet-proof 
steel. 

Zirc<Onia also finds a pplication as a n addition to 
melted qua rtz to prepare "siloxide glass," a product 
resembling quartz opaque glass, but harder, less 
fragile, more resistant to mechanical s tresses and basic 
oxides (excepting alkalies), and less easily devitrified 
than qua rtz gLss. 

Recently Ruff and Lauschke have investigated the 
refractoriness and other properties of zirconia, alone, 
and mixed with certain other oxides. 

HYDRO-GEOLOGY IN THE UNITED 
STATES.! 

D IPPING into a bundle of recently issued reports of 
the L nited States Geological Survey , all exhibit

ing evidence of the scrupulous care a nd unwearied 
industry of those responsible for the collection of data 
relating to the water-bearing capacities of the several 
regions under observation, we extract from a consider
able mass of information one or two items which 
seem to possess "orne general, as well as local, in
terest. 

( r) The topography of certain parts of Arkansas and 
the adjoining States is characterised by numer.ous low, 
circular mounds, from 20 to roo ft. in diameter, and 
from I to 4 ft. in height. It is stated that in oertain 
districts they are present in astonishing numbers, many 
fields being completely covered with them. They 
occur indiscriminately a mong the unconsolidated clays, 
loams, marls, sands, and gravels in the lowlands, 
on the upla nds of Cretaceous and Tertiary age, and 
on the slopes of Pal<!!ozoic hills. The m aterials of 
,vhich they a re composed a re in some cases slightly 
coarser and lighter in colour than the surrounding 
soils, while in other cases the components are essen
tially similar in structure, composition, and colour. 
:\'o satisfactory explanation has yet been put forward 
to account for these conformations. Springs and gas
vents, coastal dunes and a nt-hills, wind action and 
human agency, have all been suggested as originating 
or contributory causes ; but no single th eory fits in 
convincingly with aJl the conditions and facts. They 
remain a standing nuzzle to observers. 

(2) The broad desert valleys of New Mexico, com
posed of gravel, sand, and clay, are designated "bol
sons." Rising up at intervals from the leve.J uniformity 
of their surfaces are na rrow, rocky ridges, ranging 
in length from two to twenty miles, a nd in height 
from a few hundred to nearly 2500 ft. It is probable 
that all these ranges have an underground connection, 
forming in reality a single range. They represent a 
thick succession of sedimentary rocks of all ages, from 
Cambrian til Recent, overlying pre-Cambrian granite, 
which outCJ·ops in some of the ridges. ln places the 

1 (I)" Geology and Ground \:Vate r5; of North-Eastern At kansas." By 
L. \V. Stephenson, A. F. Crider, and R. R. Dole. 

(2) "Geology and Underground \Vater of Luna County, New 
By N.H. Darton. 

(3) "Ground \Vater in the Hartford, Stamford, Salisbury, \Villimantic, 
and Saybrook Areas, Connecticut." By H. E. Gregory and A.]. Elli". 

(4) "Ground \Vater in San Joaquin Valley, California." By W. C. 
Mendenhall, R. B. Dole, and H. Stables. 

(Published by United States Geological Survey, \Vashington Government 
Pril\ting Office, t916.) 
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depth of the bolson deposits runs to consider ably more 
than IOOO ft. 

(3) The chief \Vater-bearing formations of Connec
ticut are the unconsolidated materials of Glacial 
orig-in which overlie the bedrock. There are two tvpes 
-the unstra tified and the stratified, the former a 
!1eterogeneous mixture of debris deposited directly bv 
1ce, and the latter the same ingredients but reassortecl 
and deposited by water. The Glacial is onlv thin 
and the of un?erlying rock rugged. ' 
results largely m the JOcal!sa tJOn of much of the rain
fa!! to in. per annum), caus.ing SU]J

phes, at t11nes, to be defici ent through periods of 
several weeks. or even months. 

(4) One of the difficulties confrontin<> settlers in the 
San Joaquin Va lley, California, is adverse influ
ence on plant culture of the alkali salts in the soiL 
If the alkali content be in any degree excessive, 
growth is r eta rded, and possibly arrested a!tCJgether. 
The farmer has to control the accumulation of soluble 
sal!s near the surface of his land, if he is to obtain 
satisfactory results. A common practice is to flood 
the area with water, which dissoives the a lka li salts 
and carries them down below the zone of influence on 

rootlets; but this m ethod is only partiallv 
effect1ve •. unless measures are taken to prevent" surface 
evaporat10n by means of the shade afforded bv trees 
and the cover of stands of grass or grain. B. C. 
- ------- - - --- - - ---- -

SCIENCE AND INDUSTRY. 
THE important and review. of the rise 
. and progress of the orgamc chemical industry 
1ssued by Messrs. Levinstein, Ltd., of Blackley, near 
Manchester, and of Ellesmere Port, which appeared as 
a supplement .to the A1anchester Guardian of June 30, 
marks a welcome development of -industrial enterprise. 
Even the most indifferent and ill-informed reader 
cannot. but be made aware, as a result of its perusal , 
of the .importance. of the highest facilities for scientific 

and trammg,_ when in so striking a fashion 
he 1s compelled to realise the fruits of it in the enor

industria l ad':'ance of Germany in all that per
tams to the orgamc chemical industries, whether it 
takes the form of artificial dyes tuffs, synthetic organic 
products, or that of chemico-therapeutics. The advent 
of the war quickly laid bare our serious deficiencies 
not to say our utter poverty, in all three 
of chemical manufacture. 

In the course of the articles, which have been written 
by men eminent in their respective fields of chemical 
science and its a pplications, the distinction is made 

clear between industries the development 
of wh1ch has mamly been the result of the adoption of 
steam power and of mechanical appliances, and those 
dependmg upon fundamental researches of a physical 
and chemical character, such as are, to use the phrase 
of or;e of the writers, "built up from the depths," and 
reqmre, therefore, not merely the energetic business 
organiser and management," with a view to 
output! the scientific man capable of 

d1scovenes of pure science a nd apt in 
the1r apphcat10n to human needs. In this valuable 
review of the progress of the many departments of a 

industry-the I_<:ey, indeed, to the successful prose
cution of many alhed and dependent industries-it is 
clearly revealed how remiss the nation has been in a 
true appreciation of what constitutes the firm founda
tion of industrial pre-eminence. The fault has lain not 
so much, as some of the writers seem to indica te, with 
the colleges a nd universities as with the indus
tries concerned, which have hitherto offered small 
salaries and poor prospects to the carefully trained and 
competent science student; indeed, have looked upon 
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