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invertebrates is constantly and easily denionstrable. 
Ct~atln,in the previous paragraph, referred to osrnic acid; 
it is natural to suppose that the organisms and globules 
were submitted to that treatment, a method which, a t  
least in my hands, has proved estremely uncertain in its 
results. 

I n  conclusion, allow me to request some of jour very 
numerous correspondents to inform us if the spectroscope 
would give any material assistance in the solution of the 
true nature of these markings. (I, of course, mean the 
diffraction spectrum), my acquaintance with the instru-
ment being limited to test fluids. 

Slnce urit ing the above my colleague, Mr. F. Pentlancl, 
has persuaded me not to be too dogmatic with regard to 
the reticulation of tlle invertebrate corpi~scles and indi-
vidual (especially conjunctival) cells of invertebrates till 
after next spring, as in the meantime he intends working 
up the subject. 

THE BdCTERIOLO(i1CBL ANALYSIS OE' TI7ATElI. 

Tp7~m,ia 1881,ICoch announced the gelatine culture 
lnetllod for bacteria devised by him, it was believed t)hat 
olle of its most important applications would be in the 
exnnliuatioll of waters with reference to their potable use. 
This ~ ~ ~ e t l i o t l ,  anas is now well known, renders ltossible 
exact cletern~ination of the abundance of bacteria in water. 
But  i t  \ \as scion discovered that the mere demonstration 
of tlle ljresence of bacteria was of little value in estiinat-
ing thequalities of waters, inasmuch as waters of unques- 
tionl~ble suitability for potable use often contained bac-
teria in considerable abundance. Ho~vever, the general 
result was established that the nunlbers of bacteria are 
in relation to the aniount of p~trescible  organic matter 
in the water. 

The ideal value of the gelatine culture method not 
I~aving been realized, it is probable that its true useful-
ness in water analysis has not been estilnated as highly 
as it deserves. An experimenter who has familiarized 
himself with the distribution of bacterial life in waters 
will be able to form definite and reliable conclusions up-
on the basis of numbers of bacteria. This is especially 
true in the case of river water subject to polution by sew- 
age from t o u ~ ~ s .  Kurnerical deterininations of abun-
dance of bacteria having been made of samples talren at  
various points from the same river, a fair judgment niay 
be formed of the amount of sewage polution at  m y  re-
cyuirecl point. The first step requisite to be taken is to 
determine, for use as a standard, the nunlbers of bacteria 
in unpolluted water i i ~the stream uncle1 inuestiyation. 
Comparisons made with this standard give reliable quanti- 
tative indications of polution. Any access of sewage raises 
the number of bacteria above the normal for that stream 
and the excess is a definite indication of the extent to 
which the water has suffered polution. The standard is 
obtainecl by testing the water, both at  such points and a t  
such times as give tlle condition approaching nearest to 
purity for that strealn. I n  general, samples tttlien from 
the head waters of the river, above the first town fro111 
which sewage polution is received, and at  a time of con-
tinued fair weather when the wa.ter is free fro111 rain- 
wash, are best suited for the control tests. In  regard to 
the eEeots of surface washings from the land by rains, as 
indicated by turbidity of the water, i t  is necessary to el-
iminate then1 from all tests by taking samples only when 
the water is clear. This rule being observed, corl~parisons 
of results give indications of the extent of contamina-
tion clue to sewage. 

It should be addetl that there are other conditions 
which enter in a illinor degree as factors in the results of 
numerical deterniinations of bacteria. These are tem-
perature of water, depth a t  which the sample is 
taken, point at  which the sample is ta,lren with 
reference to rifts and pools in the stream, free es-
pt;sure to air and light (preuented in winter by ice), etc. 
Consideration should always be given to these conditions 
and as far 11s possible samples should be taken under 
similar conclitions t,hrougllout in order to render the re-
sults comparabie. 

The writer, working in association with I+of. C. C. 
Brown, consulting engineer for the New York State 
Board of Health, in furtherance of his work in investigat- 
ing rivers as sources of water supply, has made nurneri-
csl determinations of bacteria for some s is  hundred sam-
pies of water from the Hudson andl\loharvk r i ~ e r s .  A 
statenlent of the results of this work is given in the an- 
nual reports of the State Boarcl of Health of Xem York for 
the years 1891 and 1892. 

I t  naturally occured to us, early in the work here al- 
luded to, that a method of differentiating sewage bacteria 
froin ordinary water bacteria ~vould be of great value as 
affording a illore exact means of ascertaining the degree 
of sewage pollution than is possible by the method out-
lined above. Dr. 'l'heobald Smith, of TYashington, D. C., 
was then consulting bacteriologist for the Kew York State 
Board of Health and upou submitting the idea to him he 
iufornled us of a rnetllod of differentiating gas-producing 
bacteria fro111 others which he had devised and published 
some time previously ( Centralblatt f u r  h'akteriologie, Vol. 
VII., 11. 302 and Vol. XI., p. 367) and which he believed 
was applicable to the end sought by us. 

The method thus placed at  our disposal consists in the 
useof a culture fluid of mhich sugar (glucose) is a com- 
ponent and mhich is placed for inoculation in tubes simi- 
lar iu principle to the ureoineter employed by chemists. 
Bacteria capable of causing sugar-fermentation when in- 
troduced into such culture tubes give rise to a gas the 
cl~~antityand corripositioo of which crm be: a~certainecl. 
In  the application of this nlethod to the bacteriological 
aualysis of water its value rests up02 the fact that the 
most conlrnon species of bacteria present in feces are gas 
geaerators. As is well lrno~vn the most constantly occur- 
ing species of bacteriain feces is Bac?llus coli co'i~i?nu~ze; and 
for son~e time our esperin~ents related to the determina- 
tion of the abundance of this species in the x-aters under 
investigation by means of the characteristic quantity and 
c:olnposition of the gases which i t  generates iu the fermen- 
tation-tubes. Later others of the rnore coinnlon fecal bac- 
teria weye isolated : ~ n d  studied with reference to their gas- 
generati-ng character. I n  this way a niethod was elabor- 
ated by mhich, i t  is believed, there can be detern~illecl wit11 
approsilnate exactness the numbers of prevailing species 
of fecal bacteria in a unit quautity of water. This deter- 
mination is taken as a definite indicatioii of the amount 
of sewage pollution. 

I n  the practical use of this method the proceciure is 
as foilo~vs : Tlle saccllarine calture fluid contained in a 
set, say eight, of fernlentation-tubes is inoculated with a 
ineasured quantity of water from tile source of supply 
under in~~estigation. The tubes are imluediately placed 
in an incubator and kept at  :L temperature of thirty-eight 
tlegrees cent ig~ade for forty-eight llours or soluewhat 
longer. (This is favorabla to the develolsineni of fecal 
bacteria and probable destruction of the greater -umber 
of ordinary water bacteria.) Those tubes in whicl~ gas 
has been developecl are then examined withreference to 
tlle ari~ount and composition of the gases present and 
note is taken of those which agree in these respects wit11 
tile ebects produced by known fecal bacteria. Finally 
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upon these data the number of fecal bacteria per cubic 
celltimetre in the water under examination is calculated. 

A part of the results thus far obtained by the use of 
this method, togetller with a more detailed account of the 
method is published in the 1892 report of the State Board 
of Health of Xew York. 

-

BRITISH STONE CIR('EES-3'. OXFORDHHIBE, 

SHROPSHIRE, AND '\\ ELCW CPECJIJES*. 

B Y  A. I.. LCIVIS, Y. C. d., l,ONDOK, ENGLAND. 

THEREis a well-known circle called the 13011-liicll, better 
known locally, ho~1~ev6r, as the "King-stones," four miles 
from Chipping Norton, Oxfordshire (Great Western Bail- 
may). I t  is 100 feet in diameter, and consists of fifty-four 
stones and fragments, varying from one to seven and a 
half feet in height, one to five and a half in width, and one 
to two in thickness. Ilany of these stand close together, 
giving the idea that the circle when complete illay have 
been a continuous wall of enclosure; bu t  this is a point on 
which the visitor can form his owu opinion. Two hundred 
and fifty feet from the circle, in a direction 55': north of 
east, is a stone called the "Kingstone," 9% feet high and 
from 1% to to feet broad and thick; i t  is on tbe other side 
of tlie road which divides Oxfordshire fro111 TVarwickshire, 
aud is therefore in the latter county. Though very siril-. 
ilar in position to the "Friar's Heel" at  Stonehenge, it 
would appear to be too fa]-north to mark the poiut of sun- 
rise; but  i t  niay have marked the point of the first appear- 
ance bf light on thelongest day, About 300 yards from this 
circle,in a direction 10Qsouth of east, stand five stones called 
the "Five Iinighis," which are from eight to eleven feet 
in height and one to four in breadth and thickness. i ls  
they now stand they enclose a small square space, three of 
them standing in a contiguous line facing 8. 51. E., one 
standing four feet behind them, and the fifth forming the 
northeast side of the enclosure, but  it is possible that the 
latter was originally a capstone on the top of Ghe others, 
and has fallen into the position which i t  now occupies. 
The ground enclosed by these stones is two feet higher 
than that outside them; they may have been designed in 
connection with the circle, or they may not; this is a 
point for the consideration of the visitor. There is a 
monument very like the "Five Knights," some four miles 
south from Chipping Norton, at  a place called Enstone. 
These stones ase called the "Hoarstone," and are four 
miles from Charlbury Station ((3. TIT. R.). 

On a hill above Penm~nmamr ,  on the north Welsh 
coast, there is a circle called ;'Y Meinen Hirion" (the long 
stones), eighty feet in diameter; seven stones from three 
to five and a half feet high remain upright, and one, eight 
feet long, lies prostrate; there are also sundry fragments 
and stumps. This monument, described in Gough's "Cam- 
den's Britannia" as one of the niost rema,rkable in North 
Wales, is not unlike the l'ioll-llich in character, but is 
smaller, and, as regards the circle itself, even insig~ificant. 
The ground toward the northeast falls rapidly away into 
a deep hollow, on the other side of which are lofty hills; 
but about 500 feet to the northeast, down iii the valley, is 
a stone, now prostrate, nine feet long, five feet wide and 
two feet thick, and in the same direction, but about 400 
further, is another prostrate stone of the same length and 
width, but twice as thick. These stones, placed lilie the 
'<Friar's Heel" a t  Mtonehenge and the '.Kingstone" at  the 
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Roil-Rich, being do~vnin  a valley, do not themselves show 
up on the horizon against the rising sun, but  they lead 
the eye directly to a hill on the other side of the valley, 
over the top of which the sun cvould probably rise on the 
longest day, as it is batween 15  and 50 degrees east of 
north, and not very much higher than the circle. This 
hill, one on the north side of it, and the Great Orme, form 
a group of three, and we shall find that in the hilly dis- 
tricts of Great Britain triple summits or groups of three 
hills are often to be seen to the northeast of circles, from 
which it niay be inferred tllat the circles were, for some 
reason or other, intentionally placed in such positions s s  
to coinmaud viem-s of triple summits in that direction. 

There are two other circles which are only just over the 
border of Wales, in Shropshire, and are most conveniently 
reached honl  Minsterley, to which there is a railway from 
bhren sbury. The farther and larger of the two is about 
seven miles from Xinsterley, and is called Xitchellsfold; 
~tseeins to be slightly oval, the diameters being 86 and 
9%feet; i t  consists of thirteen stones, ~ a r y i n g  from six to 
two feet in height, 2nd one to thret: feet in thickness. 
There are also some fragments, but the original number 
of stones rna) have been from 27 to 30. Two hundred 
and iifty feet from the south side of the circle are two 
stones, iifty Ieet apart, the dinlensions of which are from 
two to three feet each way; and half a mile due south jvas 
formerly a n~onuntent of some kind called the Ti'hetstone, 
which may or may not have been planned in connection 
with the circle. The top of a high hill, called Stapeley 
Hill, is 30" east of north from the centre of Mitchellsfold 
(the same direction as the "Friar's Heel" at  Xtonehenge), 
and about three-quarters of rt mile from it. Between the 
two is a single stone, now falien, eight feet long. Still 
fitrther, in exactly the same line, on the other side of 
Stateley Ilill, and a t  the same distance from its suil~mit 
on the northeast as Nitchellsfold is on the southwest, is 
another olrcle, called the hoarst stone," or Xtarshpool, 
circle; and beyond this, looking northeasterly, may be 
seen three low hills. The Hoarstone circle is about 74 
feet in diameter, and conslsts of 33 stones and fragments, 
the general size of ~vhich is from two to three feet in 
height, width and thickness. The largest stone is in the 
middle of the circle, a little to the southwest of the centre, 
and 1s only three feet and a half high; but, as the ground 
is soft and swampy, the stones may be sunk to some depth 
in it, and their original height may have been greater, 
and, if so, the bottom of the central stone, which now 
leans to the southwest, may be nearly at  the centre of the 
circle 3lany of these stones have artificial holes in them; 
these are not ancient, but h a ~ e  been made by the miners, 
who 611 then1 with powder and fire them when a xvedding 
takes place in the neighborhood. Mitchellsfold, other- 
wise Madge's I'infold or milking fold, is said to have re-
ceired its name from a legend connecting it with a cow 
which ga\ e xnilli enough for a11 honest people who wanted 
any, until some wicked person drew her milk into a sieve, 
from 5xlilch time the cow disappeared. The fallen stone 
betwecn the circle and Mtapeley Hill is called the '&Dun 
Cow, ' prc11:ibly in connection with the same legend. 

There 1s another circle on Penymern Hill, two miles 
south from Clcln in Shropshire, but i t  is nearly destroyed; 
it appears to have been about thirty yards in diameter, 
.mil to have had an o~itlying stone ten feet high, 120 
yards or so to the southeast.j-. 

There is also a circle at  Lierry Hill, in Montgomeryshire, 

eight or tan miles vest  of Clun, which, I am tolcl, is about 

thirty feet in diameter, with a central blocli. like the


~ -

Marshpool circle-/-. 

.+Ihavenut seen either o l  thcse, and ; L X ~ictlebted to 311..i u t 7 ,  a fortner resi-

dent of Clun, for the abovc information concerning them. 



