
© 1906 Nature Publishing Group

MARCH I, 1906] NATURE 

exclu s ively sc ie ntific. Th e meteorological r ecord is as 
e xhaus ti ve as ever , and some reproduced photogra phs in
cluded in the r eport show tha t the photographic section 
is do ing good work. 

THE Cambr idge U nivcrsity P ress has publi shed a third 
edition of " Hydrodynamics," by Prof. H orace Lamb, 
F.R.S. T he second edition o f this sta ndard work was 
r ev iewed a t leng th in NATUR E of November 2 1, 1895 (vol. 
liii., p. 49). In the present issue no further cha nge has 
been made in the general pla n a nd arrangement of the first 
edition, bu t t he work h as been carefully r evised , occasion a l 
passages ha ve been re-written, a nd many interpola tions and 
additions ha ve been made , a mounting in a ll to a bout one
fifth of the whole . 

MR. S . HJ RZEL, Leipzig, has commenced the publica tion 
of a ne w a nd elaborate work entitl ed " H a ndbuch der 
anorga ni schen C hemie , " edited by Dr. R. Abegg, assi sted 
by many leading worker s in chemistry-pa rticularly 
physical chemistry-in G erma ny and elsewhere. The 
s econd part of vol. ii. has recently been issued , the titl e 
being " Die Elemente der zweiten Gruppe des per iodi schen 
Sys te ms. " T he firs t pa r t of thi s volume has no t ye t 
appeared , bu t the fir st part of the third volume will be 
published in t he spring of thi s year. \Ve propose to noti ce 
the work when the volumes ha ve been completed. 

O UR ASTRO N OMICAL CO LUMN. 
ASTRO NOM ICAL OCC UR RE NC ES IN M ARC: H :-

March I. 6h. 14m. to 7h . gm. Moon ocC'Ul ts ; Tauri (mag. 
4"3). 

2. 6h. 41m. to 7h. 45rn. Moon occults 'Y Tami (mag. 
3'9). 

Sh. 5m. Minimum of Algol (/3 P erse i). 
11h. 51m.to 12h. 40m. Moonoccults81 Tauri (mag. 

3"9). 
1.2h. 3m. to 12h. 31m. Moon occults 82 Tauri 

mag. 3·6). 
II. 16 h. !Im. lo 16h. 59m. Moon occults ')' Virginis 

(mag. 3·0). 
12. 6h . 21m. to Sh. 31m. Transit of Jupi ter's Satellite 

II I. (Ganymede). 
14. 17h. 22 m. lo 18h . 23m. Moon occults -y Librre 

(mag. 4 ·1). 
,, 15. V enus. Illuminated port ion of disc=o·993; of 

J\ l ars=o ·962. 
18. 5h. Mercury at grea test elongation (18° 31' E. ), 

10h . 14m. Transtt (ingress) of Jupiter's Satellite III. 
!Ga nymede). 

19. 12h. s Sm. Minimum of Algol (/3 Persei ). 
21. 1h. Sun entu s Arie•. Spring commences. 
22. gh. 47m. Minimum of Algol ( /3 P e rsei) . 
29. 10h. .Juniter in conjunction with Moon (Jupiter 

40 32' N. ). 
,, 20h. 56m. to 21h. 35m. Moon occults a Tauri 

(AldeLaran, mag. I ·1). 

COMET 1906a (BROOKS) .-A further extract fro m H err 
ill. Ebell 's ephemeris for cornet 1906a, as published in N o. 
4075 o f the Astrono mische N achrichten, is g iven below:-

Ephemeris 12h. M. T. Berlin. 
r906 a. (true) 8 (true) log,. log " Bright· 

h. m. 5. 

+6; 47 
ness 

Mar. 6 5 46 7 0·2329 ... 0 ·0909 0 48 
8 5 44 18 + 58 26 0 2376 ... 0 ·1072 o·43 

IO 5 43 6 + 56 15 0·2423 ... 0 ·1236 0·39 
12 5 42 22 + 54 13 c·2470 .. . 0 ·1398 0·36 
14 5 42 2 + 52 20 0 "2517 ... O " I 559 o ·33 
16 5 4 1 58 + 50 35 o 2564 . .. 0 ·171S 0·30 

This co rnet is now tra velling nearly due sou th towards 
the cons tell a t ion Auriga, a nd will apparently pass between 
Capella a nd {3 Auriga\ nearer to the latter , on about 
March 21. 
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COMET 1905c (G rACOBIKI).-Comet 1905c has now become 
so fa int as to be beyond the reach of the na ked-eye 
observer. On March 3 it will be only a lit tle brig hter 
tha n at the time o f di scovery, a nd w ill set just before 
9 p .m . , or abou t three hours after sunset, sl ightl y to the 
south of west. 

·An extract from H err A. \Vedemeyer's daily ephemeris, 
as published in N o. 4074 of the As tronomische N achrichten, 
is g iven below:-

E phemeris 12h. M. T. Berlin. 
1906 a. (true) 6 (true) log ,. iog a Bright-

h. m. ,. ness 
Mar. 2 1 53 41 -5 IO 0 0384 ... 0 ·1855 .. l ·20 

4 2 2 13 -4 0 0·0546 ... 0·1983 I "05 
6 2 10 16 -2 54 0 ·07co ... 0 2109 0·92 
8 2 17 55 -I 51 0·0846 .. 0·2234 0·81 

IO 2 25 I I -0 52 ... 0·0986 ... 0 ·2358 0·72 
12 2 32 6 +o 4 .. . 0 ·1120 . . . 0·2480 .. 0 ·64 
14 2 38 42 +o 58 0·1248 ... 0 ·2600 o·57 

From th is it w ill be seen tha t the comet is now a ppa rently 
tr a versing th e constellation Cetu s , a nd will be about 1° due 
north of the wonderful variable Mira on the evening of 
.\fa rch 7. 

A number o f full notes of the observation o f thi s comet 
a t the Arcetri Observatory , between December- II a nd 3 1, 
1905, are g iven by S igno r A. Abe tti in N o. 4073 of the 
,l stronomische Nachrichten . 

LIFE OF PIETRO TAccm,;1.-We ha ve received a n interest
ing short biography of Prof. T acchini, written in Ita lian 
by Signor L. P a la zzo, who evidently knew the great 
I tali a n astronomer intimately, and a ppreciated hi s works. 
The brochure conta ins nine pages of text and a fi ne r epro
d uction o f T acchin i 's portrait ; it is published by the T ypo
g ra phical Soc ie ty of Modena . 

Su~-SPOT SPECTRA.-A valu ab le paper on the spec tra of 
sun-spots is pu bl ished in No . 1, vol. xxiii., of the Astro
physical Journal by Profs . H a le and Ada m s. The 
" widened lines " g iven in the t a ble accompa nying the 
paper number 345, a nd were m easured on ten photographs 
- including th ree separa te s pots-ta ken wi th a grat ing 
spectrog ra ph in connec tion with t he S now telescope of t he 
Moun t Wilson Sola r Obser vatorv . 

T he region measured w as fro111 A 5000 to A 5853 , a nd, in 
a second table, the wa ve-leng ths of a number of " bands " 
shown in the spot s pectrum are a lso g iven. 

The discu ss ion of the results is ex tremely interesti ng, but 
is too leng th y to be even summ a r ised here. It may be 
remar k ed, however, tha t the lines of titanium showed the 
g rea tes t m ean cha nge o f intens it y, a nd that a ll the s ili con 
lines in the region considered were m uch weakened . 

R eproduct ions of some of th e ph otogra phs ob ta ined 
accompany th e paper, and show the widened lines very 
clearly. 

" Tim HEAVENS AT A GLANCE. "-This well known card 
ca lenda r r eaches its tenth yea r of issue w ith the present 
( 1906) copy, w hich contains th e usua l da ta a nd notes . 
,\ s io former yea rs , w e can o nl y rem ark that it w ill be 
fo und to be a ve rv handy a nd useful source of reference 
to everyone engaged in obse rvatio na l as tronomy . 

The calenda r m a y be obtain ed from its auth or , Mr. A. 
;\'lee , Tremynfa , Lla nishen (near Cardiff), for sevenpence, 
pos t free. 

THE L ANDSLIDE I N THE RHYMNE Y 
VALLE Y. 

THE principa l source of the Rhy m ney River is a copious 
spring in which the rain-water that has d isappeared 

in to numerou s swallo w-holes , and tl owed for some d istance 
u nderground in the :VIounta in L imes tone, again rises to 
t he surface nea r t he edge of the Millstone Grit. F ro m thi s 
point the incipie nt river fl ows in the direct line of d ip of 
t he s tra ta , t ha t is , in a sou th-south-eas terlv di rection, 
across the outcrops of the Mill stone Grit, the Lower Shale 
series , and the Pennant Sa nd stone series of the South 
\Va les Coalfield. T he length of it s course on the Mill
s tone Grit is nearly two miles , a nd on the Lower Shale 
seri es fi ve miles. 
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The Brithidir-in some parts called the Tillery-seam 
of coal constitutes the dividing plane between the Pennant 
Sandstone and the Lower Shale series. 

In a section taken at right angles across the valley at 
the point where the landslide-the subject of the present 
notes-is taking place, that is, about one and a half miles 
higher up the stream than the point at which the Brithidir 
seam dips under it, the bottom of the valley is 750 feet 
wide and 700 feet above sea-level ; the outcrops of the 
Brithidir seam are 3000 feet apart and 1000 feet above 
sea-level, and the summits of the Pennant Sandstone are 
about one and a half miles apart and 1300 feet above sea
level. The average inclination from the outcrop of the 
seam to the bottom of the valley on each side is thus 
approximately 1 in 4. 

Above the outcrops of the seam the ragged edges of the 
sandstone escarpments are seen projecting above the 
accumulations of debris which hide their bases; below the 
outcrops a superficial, grass-grown deposit, partly perhaps 
of Glacial origin, consisting of earth, clay, sand, and 
stones, probably not more than from IO feet to 20 feet 
thick at any point, and possibly thinner in many places, 
lies upon and entirely conceals the shales. Part of this 
deposit, having a width of between 2000 feet and 3000 feet 
measured along the line of the valley, is known to have 
been slowly moving down the western slope ever since 
the Rhymney Railway was constructed across it, near the 
bottom of the valley, some fifty years ago. The excessive 
slowness of its general motion is shown by the following 
facts :-first, the railway, together with a stone bridge 
over it, has only been carried to a distance of from 6 feet 
to ro feet eastwards from its original position during the 
whole of that long period of time; secondly, the arch of 
the bridge, which, although damaged and partially dis
torted, was prevented from being entirely broken up by 
placing heavy balks of timber between its side-walls 
under the level of the rails, was only removed, and re
placed by a girder bridge, three years ago ; lastly, the 
river, which flows at the foot of a steep bank, not far from 
the railway bridge, has retained its old channel, and has 
been able to carry a way the debris from the foot of the 
moving bank sufficiently fast to prevent the latter from 
invading its bed. 

Although the general movement of the ground is so slow 
and uniform that the roads and fences, and the vegetation 
which grows upon the surface, give no clue as to what 
is taking place over the greater part of the affected area, 
there are local indications here and there which show that 
a number of smaller and comparatively rapidly moving 
landslides have occurred within the larger area from 
time to time. One of these smaller landslides recently 
damaged the village of Troedyrhiwfuwch, situate near 
the upper end of the moving slope. This village consists 
of a public house, a school-room, and two rows of twenty 
or thirty houses, built upon the opposite sides of a road 
which ·runs parallel to the valley at a height of about 
200 feet above the river. The pine-ends of many of the 
houses, in the row nearest the centre of the valley, appear 
to have lately undergone substantial repairs, and the 
public house has been entirely re-built, with its found
ations, it is said, now resting on the solid rock. The 
gardens of the houses nearest the northern end of the row 
now under consideration, together with the division walls 
between them and the outhouses contained in them, have 
been ruined beyond repair, and part of the ground on 
which the gardens were formed has been broken and piled 
up behind the houses like the front of a wave advancing 
down the ·slope, and appears to be still moving. 

In this part of the coalfield, as well as over practically 
the whole of Monmouthshire and part of East Glamorgari
shire, the strata immediately underlying the Pennant 
Sandstones consist of a succession of . red and blue shales 
and marls of greater or less thickness. In the New 
Tredegar pits, which are not far from this locality the 
red and blue ground has a thickness of more than 300' feet. 
This is, therefore, the kind of ground upon which the 
landslide is taking place. But as most strata of this kind 
disintegrate and soften when exposed to air and moisture 
it is not improbable that this property of theirs accounts: 
to some extent at least, for the gradual movement of the 
deposits lying upon them on the west side of the valley, 
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and that it may be likewise responsible for the more 
sudden landslide that took place a year or two ago on the 
opposite side of the valley, which seriously damaged both 
the Brecon and Merthyr Railway and one of the Powell 
Duffryn collieries which lay in its path. 

My thanks for information concerning the Rhymney 
Railway and the bridge over it are due to Mr. Cornelius 
Lundie, formerly general manager, and now consulting 
director, to the railway company, who has known, and has 
had occasion to observe, the movements taking place in 
this locality for the last forty-five years, and is therefore 
thoroughly conversant with the subject. 

W. GALLOWAY. 

THE LAW RELATING TO UNDERGROUND 
WATERS. 

IN one of the State papers recently issued by the depart-
ment of the United States Geological Survey there is 

a report by Mr. D. W. Johnson dealing with the rights 
of landowners and others to underground waters, for the 
purpose of giving the owners of such waters some idea of 
their rights and obligations. 1 

The report is not intended to be a legal treatise, but as 
a practical guide for the officers of the hydrological depart
ment, showing the relation of the law to problems which 
are of a more or less hydro-geological character. 

The law relating to underground waters in the United 
States is practically the same as in this country, and the 
decisions given in the courts there are founded on British 
precedents modified in some cases by the different circum
stances of the two countries. 

Underground water is held to comprise all water which 
for the time being is below the surface of the ground, 
whether by penetration of the rainfall or soakage from 
rivers and lakes, and which is dissipated throughout the 
mass of porous soil or rock, except in cases where the 
underground water can be traced as moving in a well 
ascertained and definite course that can be located. 

The fundamental principle upon which the laws regu
lating the use of underground water is formed is this :
That such percolating subterranean waters are a part of 
the land itself. The land belongs to the owner, whether it 
be rock, porous ground, earthy matter, or part soil and 
part water, the water being as much his property as rock, 
ores, or minerals. Consequently, he may take and use 
such waters as he pleases, even though such use may 
damage his neighbour by removing or diminishing water 
from adjacent wells or springs, by causing subsidence to 
land or buildings by abstraction of the water, or by render
ing the water useless by pollution from sewage or refuse 
from factories or mines, &c. 

This principle has been admitted in the decisions given 
by the courts owing to the difficulty of proving how much 
of such water was within the limits of any given area, how 
much comes from adjacent land, or how much passes from 
one man's land to that of his neighbour, and the im
possibility of predicting what result may ensue from inter
ference with what has been regarded as an unknown 
quantity. There are, of course, local circumstances or con
di~ioi:is which modify this general statement, but, broadly, 
this 1s how the law stands at present. 

In the United States, however, conditions have for some 
time past been undergoing an alteration, and the investi
gations and observations undertaken by the hydrological 
department of the Government have been throwing con
siderable light on the action of underground waters. In 
many cases the original lack of knowledge which was the 
reason for the ruling of the law as it now stands has 
already disappeared. 

We recently gave a short illustrated description of the 
methods adopted by surveyors of the department for 
measuring and defining the rate and direction of the flow, 
and more particularly for showing the effect of percolation 
of deleterious matter from factories, oil wells, &c., on the 
underground supply of drinking water (NATURE, December 
2 I, 1905). 

l "Relation of the Law to Underground \Vaters." By D. W. Johnson. 
Water Supply and Irrigation Papers, No. 122. (Washington: Government 
Publishing Office, 1905.) 
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