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UUR ASTRONOMICAL COLUMN. 
HALLEY'S COMET, 1909c.-A further extract from Mr. 

Crotnmelin 's corrected ephemeris (.4stronomische Nach
richten, No. 4379, p. 170) for Halley's comet is given 
below:-

Ephemeris for Greenwich Noon. 
R.A. Deel. log,. log 6 

19ro h. m. 
8 27 Jan. 30 I 6·4 + 0·2284 

Feb. 4 0 59·1 + 8 14 0·1916 0·2410 
9 0 52·8 + 8 4 0·2522 

14 o 47·6 + 7 58 0·1473 0·2617 
19 O 42 6 + 7 55 0·2688 
24 0 38·1 + 7 54 0·0971 0·2743 

Mar. l 0 34·0 + 7 55 0·2774 

These positions will be found plotted on the chart which 
we gave in our issue for January 13, p. 320, and it will 
be. seen that the comet is now apparently travelling slowly 
westwards through the constellation Pisces ; on February , 
it will be nearly 1° north. of the 4-5 magnitude st'lr 
e Piscium .. During February the comet's distance from 
the sun will decrease from about 151 to 108.7 million 
miles, whilst the distance from the earth will increase from 
about 157 to 176 million miles. According to the 
ephemeris given by Prof. Searle in No. 607 of the Astro
nomical Journal, the brightness should, during _February, 
increase from 20 to 30, the unit taken being the bright
ness on September 11 when re-discovered. In the same 
journal Prof. Barnard gives some further observations, 
and s·tates that on December 7 the comet was an easy 
object, appearing to have a small nucleus, in the 4-inch 
finder of the 40-inch telescope. In the latter it appeared 
much larger, and its magnitude was about 10-5. 

In No. 4383 of the Astronomische Nachrichten (p. 238) 
Herr Archenhold describes the occultation of a twelfth
mai(nitude -st.ar by the nucleus of the comet on December .,. 
and, amoni( other things, records that no appreciab!e 
change of the colour of the star was caused by the super
position of .the comet; the nucleus was sharply defined, 
and by Aq,elander's method Herr Archenhold found that 
its magnitude was 11-8. 

OTHER PERIODIC COMETS DUE TO RETURN THIS YEAR.
In addition to Tempel's secon{ and D'Arrest's comets, 
five other periodic comets may be picked up during 1910, 
and notes concerning them are given in No. 1, vol. xviii., 
of Popular Astronomy (January, p. 47). 

Giacobini's comet, 1896 v., passed perihelion in 
December, 1909, according to the latest calculations, and 
its detection now is unlikely. Swift's comet, 1895 ii., is 
due at perihelion during the present month, but is un
favourably placed. .Spitaler's comet, 1890 vii., is, accord
ing to the recent calculations of Dr. Hopfer (Astronomische 
Nachrichten, No. 4371), likely to pass perihelion early in 
October, and might, had a search been made, -have been 
recovered in 1qo3 : between 1897 and 1903 this comet 
suffered considerable perturbations by Jupiter, which 
lengthened its period from 6-42 to 6-82 years. Faye's 
comet is due at perihelion, in very favourable circum
stances, in the latter part of October, and Brooks's comet, 
1889 v., is more likely to be seen during the summer of 
1910 than when ·near perihelion in January, 191 r. 

WINNEClrn's CoMET.-In No. 4383 of the Astronomische 
Nachrichten Dr. Perrine states that Winnecke's comet will 
soon be too faint for him to follow with the 12-inch re
fractor at Cordoba. As it is moving northwards rapidly, 
he suggests that further observations may be secured with 
the larger instruments of the northern hemisphere. Dr. 
Hillebrand's ephemeris for this object appeared in No. 4374 
of the Astronomisi:he N achrichten, and Dr. Perrine states 
that observations made on 1909 December 10 gave a correc
tion (Obs:-Eph.) of R.A., -55s.; dee., o'. 

THE EPOCH OF THE LAST SUN-SPOT MAXIMUM.-ln No. 
12, vol. xxxviii., , of the Memorie della Societa. degli 
Spettroscopisti Italiani, Dr. Wolfer discusses the epoch .of 
the most recent sun~spot maximum. The. observations 
show that the spot activity was maintained from 1905 to 
1908, but, as there was· a marked diminution· in the· latter 
year, continued in 1909, he concludes that the maximum 
is passed, and proceeds to determine its epoch. This is 
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not a simple matter, because there were three marked 
waves,. reaching their maxima in November, .1905, July, 
1906, and February, 1907, respectively, and three smaller 
ones ; in this respect the maximum strongly resembles that 
of 1829 and, less so, that of 1804. However, from the 
relative numbers Dr. Wolfer obtains 1906·1 as the prin
cipal maximum, and from the same data, compensated, 
1906·4. This gives the interval from the preceding maxi
mum as 12·3 years, 1·2 years in excess of the mean period 
r 1·1 years. \Vith regard to the intensity of the maximum, 
Dr. Wolfer finds that 1906-4 follows those of 1884 and 
1894, making the third maximum of feeble intensity, and 
he discusses the observations made. since 1750, showing 
that periods of great and small maxima follow. alternately. 

"A:--JNUARIO" FOR 1910 OF THE MAORID OBSERVATORY.
The annual publication of the Madrid Observatory is a 
substantial volume of 560 cap. octavo pages, and contains, 
inter alia, the usual calendars and astronomical tables, a 
dissertation on the nature, distances, motions, &c., of 
stars, and a resume of the solar observations made at the 
observatory during 1908. The prominence observations are 
tabulated in detail, and then summarised in the form 
employed by Prof. Ricco. Meteorological results are also 
given. · 

A STUDY OF BARK-BEETLES. 
THE entomological publications of the . United -States 

. Department of Agriculture have for. long .past been 
the admiration of European naturalists. Exceptio_nally 
valuable, even· among that Department's series of · excel

. lent memoirs, are two recent· papers on Scolytid beetles 

FIG. 1.-Eastern Spruc.e Beetle (Dendroctonus piccajJerda) .. 1, Dorsal 
aspect ; 2, lateral aspect; 2a,~ prothorax ; 2b, end of elytron, showing 
sculpture; ~, O, seventh abdominal terga of female and male(the clear 
oval spaces are stridulating ~reas; 3, pupa, dorsal aspect with spines 
more highly magnified ; 3a, head and prothorax of pupa, lateral aspect ; 
4, 'larva; lateral aspect ; 4a, terininal abdominal segments oflarva, dorsal 
view ; 4b, abdominal segments of larva, ventral view. 

of the genus Dendroctonus by Dr. A. D. Hopkins, one 
(Technical Series, No. 17, part i.) being in the main 
systematic and descriptive, the other (Bulletin No. 83, 
part i.) dealing for _the most .part with the bionomics of 
the beetles and the . r6le played by the various species as 
depredators in North American forests. These papers con
tain some of the results of seventeen years' original re
search ; probably no such descriptions and figures of the 
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imaginal and larval anatomy of Scolytid be:tles as those 
in the technical memoir have ever been issued before, 
while in the systematic portion are to be found, not only 
full structural accounts of the various species, but figures 
showing the characteristic form of the brood and !arval 
galleries in each case. The accompanying figures, slightly 
reduced from the original, give some idea of Dr. Hopkins's 
excellent illustrations. 

ATMOSPHERIC ELECTRICITY IN EGYPT. 
J N Paper No. IO of the Survey Department of Egypt 

Most Scolytid beetles-the well-known Hylurgus (or 1 Myelophilus) piniperda, for example-lay their eggs in 
dying or unhealthy trees or in felled trunks, the vigorous 
flow of sap and secretion of resin in healthy growing trees 
being unfavourable for the development of the larva,. 
Members of the genus Dendroctonus, however, prefer, as 

Mr. H. E. Hurst discusses two years' results of atmo
spheric electric potential obtained from a· Kelvin water
dropper· electrograph at Helwan from March, 1906, to 
February, 1908. From observations made with a Kelvin 
portable electrometer, and experiments on the disturbing 
effect due to the presence of instrument and observer, a 
factor was obtained, multiplication by which transfers curve 
readings to potential gradient in the open (volts per metre 
of height). The mean value found for the potential 
gradient from the two years was u3, a value lower than 
is usually encountered in Europe. In the second year, 
however, owing to the more open scale employed, there 
was at times considerable loss of trace, and an allowance 
which Mr. Hurst makes for this would bring up the value 
of the potential gradient for that year from u9 to 129, and 
the mean for the two years from 113 to 118. The curves 
were not smoothed, and were measured only at the even 
hours, and there is rather excessive irregularity in the 
diurnal inequality curves which are given for individual 
months of the year. All show a prominent minimum in 
the early morning from 4 a.m. to 6 a.m., and some a 
secondary minimum in the early afternoon, but successive 
months differ in this respect rather widely. In the mean 
diurnal inequality for the year there is little variation in 
the potential from IO a.m. to IO p.m. ; the value at 8 p.m. 
is the absolutely largest in both years. One .. very excep
tional phenomenon is that the potential is decidedly highest 
in summer. The mean potential gradient from the. four 
months June to September was 136, while that from the 
four months November to February was only 98, no allow
ance being made in either case for loss of trace. Curiously, 
however, the mean range of the diurnal inequality was 81 
for the four mid-winter months as compared to 50 for the 
four months June to September. 

a rule, healthy trees for breeding purposes ; hence the 
destruction wrought by the insects may become exceed
ingly serious (see the photograph reproduced), and it is 
not possible to exterminate large numbers of the beetles 
and larvre by " trap-trunks " or " trap-logs," according to 
the practice of German foresters with Hylurgus and 
similar bark-beetles. As is usual in American economic 
work, attention has been paid to the natural enemies of 
the destructive beetles, and experiments have been made 

FIG. 2.-Yellow Pines killed by the Western Pine Beetle (Dendroctonus 
brevi'cornis), Yosemite National Park, 

with imported specimens of the handsome European beetle 
Clerus formicarius, which drags bark-beetles and larvre 
from their burrows and ruthlessly devours them. 

The genus Dendroctonus has a remarkable distribution. 
Twenty-three species are found in North America, the 
genus spreading northwards to Labrador and Alaska and 
southwards through the Mexican highlands into Guate
mala. In the " Old World" a single species only is 
known-D. micans, which inhabits Russia, Germany, 
Denmark, and southern Scandinavia. vVhile " the species 
of this genus of beetles are the most destructive enemies 
of the coniferous forest trees of North America," they 
are hardly known in Europe except to special students of 
the. Scolytidre. The absence of Dendroctonus from northern 
Scandinavia, from our own islands, and from western 
Europe generally, suggest~ that the former geographical 
conn~ction between. the outlying European D. micans and 
the numerous American members of the genus was by 
way of Siberia and Alaska. G. H. C. 
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The mean diurnal inequality for the year was analysed 
in a Fourier series. The amplitude of the 24-hour term 
was nearly double that of the 12-hour term. The latter 
term was found, as at Kew, to be almost exactly in phase 
with the 12-hour Fourier " wave " for barometric pressure. 
No connection could be found between potential gradient 
and temperature, sunshine, or any other meteorological 
element except wind direction and possibly vapour pressure. 
Other observers have associated .,udden changes of potential 
with sunrise and sunset, but no such connection seems to 
exist at Helwan. During sandstorms negative potentials 
are sometimes encountered, but not always. 

The present publication is welcome evidence of the 
scientific activity of the Helwan Observatory, and contains 
several results of much interest. It is to be hoped, how
ever, that a more complete analvsis will be made some 
years hence, when sufficient data have accumulated to give 
fairly smooth results for individual months of the year, and 
that the curves will then be measured at all hours of the 
day, and not merely at the even hours. 

C. CHREE. 

AMERICAN HYDROLOGY.' 

NEGLECTING · the quantity disappearing through 
evaporation as relatively insignificant, the rainfall 

over any area either finds its way on or near the surface 
into streams or percolates into the ground to form sub
terranean reservoirs, which are tapped in many cases, 
naturally by springs and artificially by wells. Each of 
these processes has a distinct and .valuable bearing upon 
the industrial and hygienic resources of a country, and in 
countries where there is no separate hydrological service 
the scientific investigation of the national water supply 
comes within the purview of the geological department, as 
is the case in the United States. The two papers which 
form the subject of this brief notice illustrate in a very 

l Surface Water Supply of the United States, z907-8. Part ii.. South 
Atlantic Coast and Eastern Gulf of Mexico. Prepared under the direction 
of M. 0. Le;ghton by M. R. Hall and R. H. Bolster. Water Supply Paper 
No. ,42. Pp. 226. 

Underground Water-Resources of Connecticnt. By Herbert R. ~re2ory,, 
with a Study of the Occurrence of Water in Crystalline Roclrs. by E. E. Ellis. 
Water Supply Paper No. 232. Pp~ 200. (Wa~hington: Government Print· 
ing Office, 1909) 
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