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No. VIII

Report on the Microscopical Examination of different Waters
(prineipally those used in the Metropolis) during the Cholera-
Epidemic of 1845. By Dr. Hassall.
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INTRODUCTORY REMARKS.

BErorE proceeding to enumerate the different kinds of living or-
ganic productions, discovered by means of the microscope, in the
various samples of water subjected to examination, it will be well to
inquire the meaning and signification which attach to their presence
‘1 certain waters. We shall then be in a position to appreciate
the nature and purport of the results arising out of the several
examinations.

Water consists of hydrogen and oxygen, chemically combined in a
definite proportion ; of these two clements water of all kinds consists,
and whatever matters arc contained in it besides these have
nothing to do with its composition, and are really extraneous.

But water, like all other substances, is endowed with certain
physical properties: and amongst them is the power of absorbing any
oases with which it may happen to be in contact. Now. as nearly
1l water is more o less freely exposed to the atmosphere, the gases
of which the latter is formed, viz. oxygen and nitrogen, are nearly
always present in water, in greater or less proportions, besides carbonic
acid gas also derived from the air through which it 1s diffused.

Chemically pure water then consists of oxygen and hydrogen in
combination, holding in solution, when exposed to the air, the elements
of which this is composed. Should the atmosphere itself contain
other gases, a proportion of these will likewize be taken up by the
water, and hence results one kind of impurity, viz. that arising from
the imbibition of onc or more hurtful gases.

The greatest and most 1mportant contamination to which water is
prone is that by organic matter. This may exist in water in several
forms and states: it may be either dead or living, vegetable or
animal, solid or fluid, and 1t may be present in water in all these
different forms and states.

Now organic matter has a chemical constituticn wholly distinct

from that of water, its great distinguishing characteristic being that
it contains nitrogen, which is greater in amount in animal than in
vegetable productions. No constituents cnter into the composition
of chemically pure water, out of which living organic productions can
be developed, or if developed, sustained. The presence of these affords
evidences of contamination with nitrogenous matter, and they are to
be regarded as a sign of impurity. Nince the majority of organic
productions are nourished by imbibition, their existence 1n water im-
plies the presence of organic matter 1n a flnid state, capable of being
absorbed into their systems, and of sustaining them. Some of the
higher forms of infusoria have, however, stomachs, and feed upon
solid organic matter, either living or dead.

If these premises are correct,as they unquestionably are, we repeat
that the presence of organic matter in water, whether in the fluid
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state or solid, and dead or living, animal or vegetable, and especially
living animalcules in water, are to be regarded as undoubted proofs
of contamination or impurity.

When vegetable productions abound in water, they ndicate a
positive degree of impurity ; but when animaleulr abound, a higher
degree of impurity is indicated, because these contain a much larger
proportion of nitrogenized matter.

But the absence of organic productions, including infusoria, does
not afford a certain proof of the purity of any water, because the
concurrence of other conditions is necessary for the development of
organic life, viz. more or less air, light, and warmth. TFor the
development of some productions these agents must all have free
access to the water; for others a limited supply of them only is neces-
sary, while the existence of others is compatible with the admission
of but little air or light, and especially with a low temperature ; thus
many organic productions, infusoria amongst the number, survive
through the most rigorous winters.

When the above agents are entirely, or almost entirely, excluded,
but little development takes place, even although the water contain
nitrogen or nitrogenized matter of any kind, but a distinct series of
changes occur, the nitrogen of the nitrogenized matter becomes
oxydized and nitric acid is generated, which uniting with bases forms
nitrates. These changes are constantly going on in wells contami-
nated by the contents of cesspools.

It is of extreme importance that correct notions should prevail
respecting the real signification of the presence of animalcule and
other minute forms of organic life in water, for much error exists
on this subject in the minds of the publie, and cven on the part of
some few men professing acquaintance with the laws of science.

Many of the public believe that everything we eat and drink
teems with life, and that even our bodies abound with minute living
and parasitical productions. This is a vulgar error, and the notion is
as disgusting as it is erroneous.

In the entire human body, in a state of health and cleanliness, not
a single organic production or animalcule of any description, or of the
most minute size discoverable with the microscope, excepting pro-
bably, under some circumstances, vibriones in the intestinal canal, 1s
present, either outwardly on the surface or inwardly in the cavities,
or in the several secretions of the body.

When the body becomes diseased or greatly disordered, or clean-
liness is not observed, then, indeed, some few parasitical productions
may take up their residence in it, but even in this case the proper
secretions and fluids of the body, as the bile, blood, &e., are rarely, if
ever, thus infested. The productions then found are, on the skin,
chiefly acari, and in the intestinal canal a few species of annelide or
WOrms.

The belief that the articles we eat and drink abound in infusorial

life is equally unfounded. It is not true of even a single article of
consumption, which is partaken of while in a sound and wholesome
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state. The only substance with which we are acquainted which
commonly contains living organic productions, as the larve of a
specics of fly, acari, and fungi, is cheese, and these only become
developed in 1t after decomposition has commenced, while sound
cheese is entively free from the contaminations. Another reason
why cheese is so prone to be thus attacked is explained by its highly
nitrogenous character, which predisposes it to decomposition. Let
the notion, then, that the articles we eat and drink, and even our
very bodies, teem with invisible and parasitical forms of life be
dismissed from the mind, for such a notion is opposed to every
true principle of science, and is plainly contradicted by direct ob-
servation.

Tt was essential that the above observations should be made
preliminarily to stating the results of the Microscopical Iixamination
of the different waters, in order, as we have before remarked, that
the purport of those results should be more clearly understood.

The following was the method pursued in the collection and ex-
amination of the different samples :—

They were collected, for the most part, in Winchester quart bottles,
which hold half an imperial gallon, care being taken that they should
be scrupulously clean. Each specimen was set aside at rest for some
hours previous to examination ; it was then first examined while un-
disturbed, and notes were taken of the different objects observed under
the microscope. All the contents of the bottle were next decanted,
except about 10 or 12 oz, so as not to disturh any sediment which
might have fallen. These were poured into a conical glass Lightly
covered, so as to prevent dust or any other matter floating in the air
from getting in, and sct aside for a further period of about six hours.
The water contained in the tumblers at the expiration of that time was
decanted, reserving only the last few drops, which were subjected to
microscopical examination. When the guantity of sediment was ex-
ceedingly minute, so little indeed as in the case of the purer waters
almost to escape the eye altogether, the remaining drachm or so of
the water from the tumblers was transferred into a very small conical
glass, and allowed to rest an hour or so; the water n this in 1ts turn
being decanted, and in this way any sediment which was present was
coliected.

In procuring waters for microscopical examination, they should,
where practicable, for the sake of comparison, be obtained m bottles
similar to those above referred to, viz., Winchester quart bottles.

Of the waters examined, some were taken from the cisterns of
hiouses in which one or more deaths from cholera had occurred, these
being procured in many cases from localities in which the disease was
at its height, and from districts the most severely visited by the
epidemic: the specimens thus procured included the waters of
several different companies: some of the waters were obtained from
the sources of supply, others from service pipes, some from wells and
pumps at the time and in neighbourhoods in which cholera was pre-




220

valent, some were procured from the deeper springs and wells in and
near London, in order to serve as standards of comparison; lastly, a
few samples were obtained from tanks, water butts, and eisterns, in
order to show the effect of those receptacles on the condition of the
water stored in them.

The results of the Microscopical Examination of these different
) waters I propose to embody under the following separate heads:—

(1.) Report showing the results of the microscopical examination of
different waters obtained from houses, one or more of the occuparts
of which were either affected with or had died from cholera. '

v en e mans o et bt i b o s e o

(2.) Report showing the results of the microscopical examination
of different specimens of well and pump water procured in neighbour-
hoods in which cholera was prevalent.

(3.) Report showing the results of the microscopical examination
_ of different waters from Sandgate, collected during the prevalence of
_ cholera.

(4.) Report showing the results of thie microscopical examination of
different samples of water obtained from the serviee pipes of several
of the metropolitan water companies.

(5.) Report showing the results of the microscopical examination of
water stored in cisterns, butts, and tubs, with remarks on the state
of those receptacles and their influence on the purity of water.

e e e S T e e

(6.) Report showing the results of the microscopical examination of P
: 5
the water of the Thames, Lea, and New River. .

(7.) Report showing the results of the microscopical cxamination
of certain deep spring and well waters situated principally in and
near London.
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(1.) REPORT showing the RESULTS of the MICROSCOPICAL ExamI-
xaTION of different WATERS obtained from HoUsEs, one or
more of the OcCUPANTS of which were either affected with or

had died from CHOLERA,

The samples were taken from the taps of the cisterns in the
ordinary way, without regard to the time at which the water was
turned on. They are, therefore, fair average samples of the water as
used by the inhabitants of the houses from which they were pro-
cured.” This should be clearly understood, hecause, although in the
analyses we speals of sediments and residues, these represent no larger
amount of organic matter and other impurities than are actually con-
sumed, the component parts of these sediments being so suspended in
the water that some hours are necessary for their complete subsidence.

The following SaarrLes were procured from Houses supplied by
Tie GrAND JUNCTION COMPAXNY.

Dr. Hassall and Dr. Thomson. | |

In this House there were Three Deaths.
There were detected in this water, after subsidence, two or three
euglenz, several of the brown rolling lenticular animalcula elsewhere
referred to, which I cannot identify with any described in works, and

3, South Row, Golden Square—Collected 9th Scptember 1854, by

two or three other minute infusoria. The residue which collected at -

the bottom of the glass was not inconsiderable, and there were present
in it the following living organic productions:—one small annelid,
anguillula fluviatilis, four or five rotifers, one paramecium, a great

many of the productions known as pandorina morum in all stages of

growth, a few of the peculiar brown rolling bodies above referred to,
scenedesmus quadricauda, a great many frustules of synedra and
navieule, and a few of the diatoma, asterionella formosa. -

3, Southrli’ow, Golden Square—Collected 9th September 1854, by

Dr. Hassall and Dr. Thomson.

Three Deaths from Cholera.

This water was tolerably clear and bright, and after having stood
at rest for 24 hours there was but little visible sediment. There
were ohserved in the water itself a few small infusoria, including
three or four euglenw and monads, also a few sporules of a fungus,
but rather many of the peculiar brown rolling bodies or animalcule.
The residue was rather small, and in it were noticed all those organic
productions, more or less characteristic of the water of the Grand
Junction Company, as species belonging to the following genera—
pandorina, paramecia, two species, vorticella, oxytricha, coleps, the
brown rolling animaleula, many asterionelle and navicule, espe-
cially A. formosa, N. amphisbena, N. spherophora, and fragillaria
capucina. [Rig. 1.
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39, Broad Street, Golden Square—Collected 9th September 1854,
~ by Dr. Ha:sall and Dr: Thomson.

nThree Deaths occurred in this House.

TIn this water, after subsidence, the following infusoria were noticed:
polyal thra, three or four; pandorina morum, several; one or two small
euglenz, and one only of the brown rolling amm'llcul'e In the
sedxment which was not very cons:derable, there were rather many
infusoria, as well as other organic productions: the following were
observed, a cyclops, and two acarus-like entomostracans, three or
four euglene, many p'mdoun'\,, hundl eds of asterionellwr, threads of
fraclllarn capucina and meloseira varians, scenedesmus quadnc'lud'l,
pedmstmm heptactis, and a closterium.

13, Marshall Street, Golden Square. ———Co]leeted 9th September 1804
by Dr. Hassall and Dr. Thomson.

Four Deaths and Two other Cases.

-Some of the brown animalcule were detected in this water after
subsidence, as well as several pandorine rolliug actively about.
The sediment was rather considerable, and in it were detected dozens
of pandorina, a few large infusoria, and several of the brown ani-
malcule, also hundreds of asterionella formosa, a few frustules of

the thallus or threads of two species of fungus, that with the slender
threads and the yellow fungus-like pr oduction, resembhno the stems
of a species of anthoph) sa.

14 Cambndge Street, Golden Sguare ——(Jollected 9th SeptemLer 1854,
by Dr. Haszall and Dr. Thomson. -

Two Deaths occurred in this House.

Thls water deposited scarcely any sediment; eight or nine minute
infusoria, including two eunglenz, were seen in 1t after subsidence,
but none of the brown animalculz were detected although sought for
a long time; scarcely any organic productions of any kind were ob-
served in the minute qumtlty of sediment which was deposited,
neither diatomaces nor the brown animaleulz, and indeed only a few
small infusoria.

The following SAMPLES were procured from Houses supplied by
- TreE NEw River ConPaNy.

23, Peter Stree, Golden Square—Collected 9th September 1854, b)
- Dr. Hassall and Dr. Thomson.

In this House there were Six Deaths.

A few infusoria were seen in this water after subsidence, including
two of a species of polyarthra, which was the largest animaleula seen,
and only one of the brown animalcules. - The residue was rather con-
siderable, and contained a good many of the hrown lenticular ani-
malcules, but not ‘many other 1nfusor1a. Those that were noticed
belonged to the genera paramecium, oxytricha, and euglena ; amongst
-~ the dlatomflce'e were frustules of plem osigma, aculmnatum Nitzschia

meloseira varians and fragillaria capucina, a small closterium, and
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sigmoidea, synedra ulna, and fragillaria capucina; and, lastly, a few
masses of circular green sporules, stationary, and imbedded in a
mucous base, a few spicul® of sponge, and much dead organic matter,
mixed up witha great many threads of the usual slender fungus, were

noticed. ' T

9, Hophins Street, Golden Square— Collected 9th September 1854,
| | by Dr. Hassall and Dr. Thomson. | ca

Eight Cases occurred in this House.

Several of the entomostracan, Cyclops quadricornis were seen in
this water, and after subsidence many of the brown animalcul®, as
well as one or two other small infusoria; the sediment deposited
was scarcely perceptible, but it contained a. good mumber of the
brown animalcule, and a few other small infusoria, of the genera
paramecia and euglena; also scenedesmus quadricauda, and amongst
the diatomaces frustules of pinnularia radiosa, pleurosigma acumi-
natum, synedra ulna, meloseira varians, Nitzschia sigmoidea ; also
sporules of fungus germinating, threads of slender fungus, and frag-
ments of vegetable tissue. Fig. 2. ,

11, Hopkins Street, Golden Square.—Collected 9th September 1854,
- by Dr. Hassall and Dr. "Thomson. -

| In this House Three Deaths and Two Cases occurred.

Four or five of the brown animalcules were the only organic pro-
ductions met with in this water after subsidence, but in the sediment
which was small the following productions were noticed : —a Cyclops,
and a second species of entomostracan, the name of which was not ascer-
tained, several paramecia, a few smaller infusoria, mostly monads,
and a considerable number of the brown animalcule; amongst the
diatomaces were frustules of synedra ulna, one or two of a small
navicula, a thread of fragillaria, and a pleurosigma; amongst the
desmidem, scenedesmus quadricauda was rather plentiful, as well as
many masses of the circular and oval green stationary sporules, so
commonly present in samples of the water of this Company.

5, Berwick Street, Golden Square—Collected 9th September 18'54,_
| by Dr. Hassall and Dr. Thomson. R
Tn this Honse there were Five Deaths and Two Cases of Cholera.

This was the specimen in which the brown rolling animalcula
were first observed; many of these were present in this water after
subsidence, as well as one or two other small infusoria of two or three
different kinds, including a species of the genus uvella. In the
residue, which was small, there were observed one of the eel-like anne-
lids, anguillula fluviatilis, a brachionus, oxytriche, and a few monads;
frustules of naviculee and meloseira, and a few of the motionless
bunches of green sporules. -

3, Broad Street, Golden Square.—Collected 9th September 1854, by
| Dr. Haszall and Dr. Thomson.
Three Deaths took place in this House.
There were discovered in this water, after subsidence, several of
the brown rolling animalenle, as well as four or five other minute
“infusoria; while in the residue, which was but small, a few infusoria
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and diatomaces were seen, belonging to the genera pandorina, oxytri-
cha and monas, pleurosigma, fragillaria, and meloseira, as well as some
green threads of a conferva. -

10, Portland Mews, Portlund Street, Golden Square—Collected 9th
September 1854, by Dr. Hassall and Dr. Thomson,

In this House there occurred Three Deaths from Cholera, and there

were two other persons lying ill with that discase.

There were observed in the fluid part of this water, after subsi-
dence, four or five of the brown rolling animalcule, a uvella, and a
very few small infusoria, chiefly monads. The sediment was rather
considerable, and contained many infusoria, some of large size, an
oxytricha, one or two uvelle, an annelid, a polyarthra, and many
vorticelle, as also a few frustules of synedra, and several of the
masses of green motionless sporules, and a considerable quantity of
the slender fungus; lastly, there was a good deal of brown granular
organic matter. - The cistern in this case was placed below the ground

- floor, and the water had to be raised by means of a pump.

9, Broad Street, Golden Square—Collected 9th September 1854, byﬁ
- Dr. Hassall and Dr. Thomson. : -

‘Six Deaths from Cholera.

In this water, after subsidence, several infusoria were seen, two or
three of the usual species of polyarthra, remarkable for the sudden
jerking leaps which 1t took, a few monads, and two or three of the
brown animalcula. The residue contained a considerable number of
infusoria of the genera vorticella, rotifer, oxytricha, uvella, and
‘also some of the brown animalcules; amongst the diatomacex were
a great many frastules of a small oval pleurosigma and several of
synedra ulna; also many stationary bunches of green oval sporules.

6, Allen Street, Clerhenwell.— Collected 4th October 1854, by
- o G. Glover, Esq.
Two Deaths.

. This water was pretty clear, but it threw down a blackish sedi-
ment visible to the naked eye. In the water, after subsidence, two
free vorticelle were seen, as well as three or four other infusoria.
The sediment deposited was very large, and consisted chiefly of
organic matter, remnants of Cyclops shells, numerous vorticelle, a
large number ef rotifera, a good many oxytrichz helonging to

three different species, a few actinophrydes, an annelid, and one or

two large euglen=z, besides which there were a few small frustules
of diatomacez, scenedesmus quadricauda, and a great deal of the
slender fungus; there were also several large fatty masses in this
water visible to the eye, about which a species of fungus (lepto-
mitus ?) was growing ; the masscs appeared like muscular fibre dege-

“nerated into fat.

3, Allen Street,- Clerkenwell, —Collected 4th Qctober 1854, by
- G. Glover, Esq.

Five Deaths.

In this water, after subsidence, there were seen one or two small
infusoria and two synedras, The residue was very considerable, and
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consisted chiefly of organic matter, dead and living; there were a
considerable number of infusoria, especially actinophrydes, shells of
Cyeclops, oxytrichw, coleps, uvella, and polyart_l*_n'a, a few of the
brown animalcule, and some vibriones. The diatomace® present
included a good many frustules of synedra ulna, cocconeus placen-
tula, navicula, gomphonema, fragillaria, and cymbella, also two
species of pleurosigma ; there were likewise single large green oval
and moving sporules, and three or four groups of stationary sporules,
a good many green threads of conferva, and much of the slender
fungus.

15,. Broad Yard, C’ler]zenwell.—Collecfed 4th Octiober 1854, by
| G. Glover, Esq.’ |
One Death.

In this water, after subsidence, three or four small i:l}f'usoria only
were seen, but the sediment deposited was rather considerable, and

in it a great many infusoria and other .organic produetions were

found; amongst the infusoria were numerous actinophrydes, two
or three species of oxytricha, one very large, a few of what appeared
to be the brown animalcule, but dead and motionless, many granular
masses of vibriones, and great numbers of the same loose ; in addition
to the infusoria, there were rather many. diatomacez of the genera
navicula, two species of synedra ; lastly, one small mass of the fatty
animal matter alveady noticed, with the fungus growing round it, was
likewise seen. | | - -

18, Broad Yard, Clerkenwell—Collected 4th October 1854, by
G. Glover, Esq. |

One Death.

Three or four small infusoria and one oxytricha were seen in the
water after subsidence. The sediment deposited was rather consider-
able, and of a light yellow colour ; it contained a good many infusoria,
principally of the genera actinophrys, uvella, and oxytricha, there
being three different species belonging to the last named genus;
there were also a few vibriones, and many of the peculiar brown
-animalcale, dead; the diatomacee were. abunc]ant, and in greai
variety ; two species of pleurosigma were noticed, synedra ulna,
cocconeis placentula, and a species of navicula; there was also
much of the slender fungus, and many fragments of decaying vegetable
tissue. |

The following SAMPLES were taken from Houses supplied by
" Tae LauBerm COMPANY.

111, Cornwall Road.— Collected 5th September 1854, by Dr. Hassall

_ and Dr. Thomson.
"~ One Death from Cholera.

This water was bright and clear to the eye, but numerous ento-

mostracew were seen swimming about in it; after having stood at
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rest for some hours hardly any sediment was deposited. In the water

itself, after subsidence, scarcely a moving particle of any kind was to
be detected except the entomostracez; in the sediment there were

* noticed five or six euglenw, two polyarthre, a few monads and other

equally minute infusoria, together with a very few diatomaces
belonging to the genera navicula and synedra. -

107, Cornwall Road.—Collected 5th September 1854, by Dr. Hassall
_ -and Dr. Thomson. | o

One Death from Cholera.

This water was also clear and bright, but it deposited rather more

sediment. In the water, after subsidence, only one polyarthra and
two or three other very minute infusoria were detected, while in the
sediment there were observed several of the eel-like river annelida of
small size, anguillula fluviatilis, one entomostracan and the remains
of several others, rather many infusoria, a few diatomacew, a thread

of conferva, some dead and decomposing organic, principally vegetable

. - : c -
matter, and many spicule of sponge; amongst the infusoria were

two or three paramecize and oxytriche, while the diatomaces noticed
consisted chiefly of a few frustules of synedra. o

17, Commercial Road. —Collected 5th September 1854;'by
- ‘Dr. Hassall and Dr. Thomson. |

One Death from Cholera.

This'water was, like the previous samples, clear and transparent,
‘but eontained many entomostraces, and the sediment which collected
was very trifling.  In the water itself, after subsidence, not a single
animalcule or other organic production was to be seen, while in the
sediment there were observed a very few infusoria, including two or
three vorticelle, a few monads, two or three spiculz of sponge,

- bunches of the branched, and threads of the slender fungus so
- common in the less pure waters, with a few fragments of decomposing

organic matter.

68, Wootton Street.—Collected 5th September 1854, by Dr. Hassall
a | and Dr. Thomson.

o One Death from Cholera.

This water deposited only a very small quantity of sediment, and
but few infusoria were detected in it after subsidence, principally
one or two small ones of the genera euglena and monas, but several
entomostracans were swimming about in it, visible to the naked eye.
In the sediment there were seen, with the microscope, one of the eel-
like annelid, anguillula fluviatilis, part of an articulated annelid, a

a few pellet-like masses, most probably the exuvia of the entomo- -

stracez, and some spiculz of the fresh water sponge. _
4, Little King Street, Kent Road—Collected 16th September 1854,
by Dr. Hassall and M. Walker. - '

| - In this House there were Two Deaths. |
There were seen in this water, after subsidence, by the aid of the

- microscope, rather many minute infusoria, mncluding one small para~
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meceum and one euglena. The residue was rather small; it con-

tained many living entomostracans, many infusoria, three or four
oxytrichz and vorticelle, and many monads, a few minute threads
of green conferva, two green sporules, and threads of the two

species of fungus, a few very small navicule, and one frustule of =

cymbella,

7, Monmouth Place, Walworth Common.—Collected 16th Septenmber
1854, by Dr. Hassall and Mr, Walker.

Two Deaths.

This water, after subsidence, was found to contain a good many
infusoria, including several paramecia, and other smaller animalculee.
The sediment was rather considerable, and in it were seen more than
a dozen eel-like worms, anguillula fluviatilis, a rotifer, a shell of

daphnia, a great many vorticellz, several actinophrydes, oxytriche,

large and small, amphileptus, amaeba, one polyarthra, as well as some
other curious infusoria. Besides the above, two or three desmides were
seen of the genera pediastrum and scenedesmus, and a great many
diatomacez, especially frustules of gomphonema capitatum, cocconeis
placentula, and synedra ulna, together with a few of the brown
stationary festooned sporules, represented in more than one of the
figures; lastly, much of the slender fungus was present. -

21, Bollinbrooke Row, St. Peter’s, Walworth.—Collected 16th Sep-
tember 1854, by Dr. Hassall and Mr. Walker.

Here Two Deaths oceurred.

This water was clear and did not contain entomostraces, but there
were seen in it, after subsidence, four or five very minute infusoria.
The quantity of sediment which was deposited was very small, and in it
the following matters and productions were noticed ; broken shells of
entomostracea, a few vorticelle, several small paramecia, one or two
oxytrichz, several frustules of gomphonema curvatum, four or five
of cocconeis placentula, two spicule of the fresh water sponge, and
a few threads of the slender fungus. | - |

1, Bedford Court, St. James', Bey'yizondsey.—eCOHected 16th September

1854, by Dr. Hassall and Mr. Walker.

Three fatal Cases of Cholera took place in this House.

This water, although tolerably clear and bright, gave off some gas
on the removal of the stopper, and was found to swarm with
infusoria, chiefly monads. The residue was rather considerable, and

nearly black, and in it the following organic productions were

observed to be present: one annelid, a great number of paramecia,
several oxytrich®, a good many vorticelle and monads, threads of
oscillatoria, one or two small navicule, five or six spicula of sponge,
and the two usual fungi. | | L |
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22, Carte}' Street, St. Peter’s, Walworth.——Collected 16th September
- 1854, by Dr. Hassall and Mr. Walker.

One Death only in this House.

‘This water was clear and bright, but it contained a good many
large entomostracew, of which there were two species; after subsi-
dencz, but very few infusoria were seen, and these all very small;
the residue was inconsiderable, and contained but few organic pro-
ductions, a piece of shell of daphnia, several paramecia, one lage-
pella, two threads of conferva, green moving sporules, spicule of
sponge, and some threads of the slender fungus.

‘The following SAMPLES were procured from Houses supplied by
SOUTHWARK AND VAUGXHALL COMPANY.

154, Waterloo Road.—Collected 5th September 1854, by Dr. Hassall
o and Dr. Thomson.

One Death from Cholera,

This specimen was decidedly dull and opalescent to the eye, as
. contained in a Winchester quart bottle, and there were numerous
entomostracez swimming about in it. There were detected in the

- water itself, after subsidence, a few small infusoria, while the residue, -

which was very considerable, abounded with living organic produc-
tions, infusoria especially, of the genera stentor, rotifer, actinophrys,
acineta, amceba, oxytricha, coleps, vorticella, and paramecium;
amongst the diatomacee were a great many frustules of the
Nitzschia sigma, with a few of N. amphyoxis, many of synedra
minutissima, some of cyclotella opercnlata and meloseira varians;
amongst the desmide® were scenedesmus acutus S. quadricanda, and
pediastrum boryanum ; while in the dead organic matter were spicule

of sponge, and the exuvial masses before referred to, intermixed .

-with, and lying amongst which, were many threads of the yellow
fungus alluded to as occurring in the water from 29, Wootton Street,
as well as in other waters. Fig. 3, | | ,

131, Waterloo Road.—Collected 5th September 1834, Ly Dr. Hassal_l |

and Dr. Thomson.
Two Deaths from Cholera.

Many entomostracexe were swimming about in this water, and
there were discovered, by means of the microscope, after complete
subsidence, rather many small but active infusoria, while in the
residue, which was considerable, the organic productions met with
were -for the most part similar to those of the previous sample, and
included many infusoria, as oxytriche and paramecia, and one
rotifer; amongst the desmidee were scenedesmus quadricauda,

scened. lunaris, and one or two species of pediastrum, while amongst
the diatomacez were a great many frustules of Nitzschia sigma and:

cyclotella operculata; lastly, fragments of vegetable tissue and the
yellow fungus were noticed,
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15, Eafon Strect, W’akrloo Road~—Collected 5th Septelhbef 1854,
by Dr. Hassall and Dr. Thomson.

One Death from Cholera.

This water was also decidedly opalescent, and contaned several
entomostracex; it also threw down a very considerable sediment.
There were detected in the very first drop examined, after subsidence,
several small infusoria, including one polyarthra, while the sediment
swarmed with infusoria and other organic productions; species
belonging to the following genera were observed—actinophrys, a
great many, rotifer, vorticella, oxytricha, paramecium, and coleps,
synedree and navienle. Amongst the dead organic matter noticed
~were fragments of vegetable tissue, besides which there was the
yellow fungus-like production resembling anthophysa. |

T ey ey e
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29, Wootton Street, Waterloo Road—Collected 5th Sei)tember' 1854,
by Dr. Hassall and Dr. Thomson. '

Two Deaths from Cholera.

This water, as contained in a clear glass Winchester quavt bottle,
was somewhat dull and opalescent, it swarmed with entomostracew,and
after having stood for some time a considerable sediment collected at
the bottom of thé conical glass into which it was poured. There
were detected in the water itself, after complete subsidence, many
small animalcules belonging to the genmera coleps, euglena, para-
meecium, and monas, as well as three or four navicule. The animal-
‘cules were so numerous that commonly four or five, and often more,
were present in every drop of the water subjected to examination, .
The sediment was composed, as it is in nearly all cases, in part of dead
and in part of living organic matter, animal and vegetable. Amongst
the living were a great variety of infusoria, mostly of the genera
oxytricha, coleps, parmmecium, and pandoringa, 2 great many dia-
tomacex, especially meloseira varians, meloseira nummuloides,
eyclotella operculata, and many of the usual Nitzschia, N. sigma;
some desmidewm, as different species of scenedesmus, especially S. qua-
dricauda, and pediastra, as P. hexactis. In addition to the above
there were the two usual species of fungus, the one with yellow
branched threads, the other with very slender branched threads, also
a few filaments of an oscillatoria. The two species of fungus noticed
are of very common occurrence in many of the more impure waters.
.Amongst the dead organic matter were many fragments of vegetable
tissue, hairs of animals, a dead entomostracan, and shells of the same.
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10, Berkeley Terrace, St. Peter's, Walworth.—Collected 16th Sep-
tember, 1854, by Dr. Hassall and Mr. Waiker. |

Two Deaths from Cholera.

This water contained several entomostracew, chiefly of the genera
Cyclops, visible to the naked eye, while in it, after subsidence, by
means of the microscope, there were seen four or five small infusoria.
‘The residue was not considerable, but it contained several paramecia,
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Hg‘ i & good many oval euglense, and three or four of another species-of the
T Jume genus (I5. longicauda), as well as several of a_third species, FIROM WATER OF SOUTHWALK & VAUNHALL, COMPY L4
NiiNE | many amabz, and one or two vorticelle ; there were also present the  § | i Cistom )
it | two usual species of scenedesmus in great numbers, a good many - | PR T ST
1NN | frustules of the usual cyclotella, a few of synedra ulna, two or' three "

lagenelle, and a great ‘many brown motionless sporules having a

festooned border,” and which are of rather common occurrence in
-water, also several branched threads of drapernaldia.

Hil 25, Bollinbrooke Row, St. Peter’s, Walworth.—Collected 16th Sep-
1 s tember, 1854, by Dr. Hassall and Mx. Walker.

_ There were Two fatal Cases in this House. .

- This water was dull and opalescent, and contained several en-
_ . tomostrace® swimming about, and of course plainly visible to
110 I - the naked eye, while in it, after subsidence, there were detected,
R | with the microscope, a considerable number of infusoria, inclu-
| | ding one or two polyarthre, several pandorin®, oval euglenz,
and a rotifer resembling a species of triarthra. The residue
was very considerable, and abounded in organic living produc-
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i - o tions, representing the different orders ‘entomostracez, Infusoria,
{1 o desmidex, diatomacez, and fungi.  Amongst the entomostra-

cez were two daphnias; amongst the infusoria, a rotifer, brachionus,
Ppolyacanthus, euplotes charon, amplileptus, paramecium, and ‘many
SR actinophrydes; amongst the desmidew, closterinm lunula, pedias-
11 . “trum boryanum, scenedesmus quadricauda; sc. acutus and sc. obtusus
T were the most common ; amongst the diatomacez, a very great many
frustules of eyclotella operculata and synedra minutissima, and a few
~of pleurosigma; and amongst the fungi were the two usual species,
~ that with slender branched filaments, and that with yellow threads;
- - lastly, there were many cireular green sporules, free, but motionless,
- and two or three broken fragments of muscular fibre. Fig. 4.

i' N | Flora Cottage, Windmill Road, Bermazédsey.——-ColIected 16th Sep-
‘ - - - - tember 1854, by Dr. Hassall and Mr. Walker.,

' Two Deaths and Five Cases of Cholera besides.

- Water very dull and opalescent, and in it, after subsidence, there
1 | | were seen a great many infusoria swimming about, some large, in-
i - ‘cluding paramecia and oxytricha, and a rolling oval granular animal-
E - cule, very common in water from the River Thames, and in that of
H T - the Southwark and Vauxhall Company ; there were also a few en-
- - tomostracez visible to the naked eye. "The residue was very consi-
derable, and contained a great number of actinophrydes, very many
frustules of cyclotella operculata, the usual Nitzschia, N. sigma, as
well as many micrasterias, and much of the yellow fungus,
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. In this House there were Two fatal Cases.
| -+ This water was somewhat turbid and opalescent, and in the first
CIHE - -cell full of it placed under the microscope, after subsidence, several
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small infusoria and frustules of diatomacez were seen; amongst’
~ others, a few groups of frustules of synedra minutissima, a con-
siderable number of frustules of ecyclotella operculata, and green
and brown stationary sporules. The residue was considerable, and
in it there were seen one large cyclops, a large red-jointed worm,
a great many actinophrydes, many large oxytriche, and numerous:
pediastra. -
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9, Pi'ospect Row, St. James’, Bermondsey.—Collected 16th September-
1854, by Dr. Hassall and Mr. Walker.

Father and Daughter died in this House.

This water was also somewhat turbid and opalescent, and in it,
after subsidence, a good number of infusoria were seen by means
of the microscope, including several euglenz, polyarthrz, and a
scenedesmus, while swimming in the water, and visible to the
naked eye, were several entomostracez. The residue deposited was
considerable, and it was found to be made up to a considerable
extent of the same elements and productions as that of most of the
other specimens of Southwark and Vauxhall water. Amongst those
specially noticed were some antinophrydes, a few pandorinw, and a
great many desmidez and diatomacesw, including, amongst the former
three species of pediastrum, scenedesmus lunaris, sc. quadricauda,
and a closterium, and amongst the latier a great many frustules of - -
cyclotella operculata, and Nitzschia sigma, a few frustules of diatoma
vulgare, gomphonema capitatum, and navicula amphisbeena, many
bunches of frustules of synedra minutissima, a thread of meloseira
varians, and a few frustules of a species of amphora, much yellow
fungus, and portions of altered muscular fibre. : o
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13, Clanden Street, Newington.—Collected 26th September 1854, by
- Dr. Headlam Greenhow. -

Two fatal Cases of Cholera and Two ill of Diarrheea.

A four-ounce bottle only of this water was obtained, and in the
deposit from it there were seen a great many frustules of the usual
cyclotella, one or two short threads of meloseira varians, a few frus-
tules of a gomphonema, and of other diatomaces ; amongst the infu-
soria were several of the olive-coloured euglen®, many monads, and
one or two other infusoria, likewise much of the yellow fungus, and
one bunch of thallus, resembling that of penicilium glaucum.

2.9, Clanden Street, Newington.—Cdllected 26th September 1854, |
by Dr. Headlam Greenhow. |

' Two fatal Cases of Cholera, and One ill of Diarrheea.

A six-ounce bottle only of this water was procured, and yet the
sediment was found to abound in all the organic productions of
various kinds, so commonly present in the water of the South-
wark and Vauxhall Company—rotifers, a great many, actinophrydes,
oxytricha, coleps, euglenw, a great many diatomacew of the genera
lcyclotella. and Nitzschia, especially N. sigma, also scenedesmus
unaris. |
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28, Clanden Street, Newington.— Collected 26th Septembef 1854, by
| | ‘Dr. Headlam Greenhow.

One fatal Case of Cholera, and One ill of Diarrhcea,

In this water, although, as in the casc of the two previous samples,
the quantity obtained was small, all the usual productions charac-
teristic of the water of the Southwark and Vauxhall Company were
present in great abundance, including a great many actinophrydes,
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The following SaMPLES were obtained from Houses supplied by
Tue CrELSEA CoMPANy.,

3, Eatley’s Buildings, Manor Street, Chelsea.—Collected 27th Sep-_'-
tember 1854, by Dr. Hassall and Dr. Headlam Greenhow.

One Czise of Cholera and Four of Diarrheea in this House.

This water was not thoroughly bright, and in it, after subsidence
four or five minute infusoria were detected ; there was but little
deposit, and only a few infusoria were seen, these being chiefly
monads ; in addition, a few frustules of cyclotella operculata, synedra
munitissima, three or four fronds of scenedesmus, and a little of the
yellow fungus were discovered.

53, Queer’s Road West, Chelsea. — Collected 27th September 1854,
by Dr. Hassall and Dr. Headlam Greenhow.

Two Deaths and Two Cases of Diarrhcea.

There were detected in this water, after snbsidence, a uvella, brown
-oval and circular moving sporules, and one or two small infusoria.
The quantity of sediment was small, but it contained a good many
infusoria and other productions, a cyclops and a daphnia, a rotifer,
an annelid, several actinophrydes, green oval uvelle, and many
infusoria of the genus coleps, with a few euglenze of two different
- species, monads, and brown moving sporules, including a species of
 lagenella; there were also large numbers of the fronds of scenedes-
mus, a few pediastra, many frustules of cyclotella -operculata, a few
of synedra munitissima, and much of the yellow fungus.

Ligpteny magr ™ B3 diees S
Hir remvender D00 Fiarn F

-_5, Bolton’s Gardens, Chelsea.—Collected 27th September 1854, by.
| Dr. Hassall and Dr. Headlam Greenhow. |

Five Deaths ; Diarrhaa general.

. ' . _ a. Daphria: ¥ bYelrr: wrare. e. (oleps furtas. k. ok (_""fz la gperadlata 3
In this water, after subsidence, there were a great many entomos- o 1. Fouglena verrdes. 1 itsschia’ Segmea: ;[

tracese swimming about, principally daphnia pulex, as well as rather
many infusoria, the latter included three or four euglen®, a para-
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water, only in smaller numbers. Amongst them were observed a
rotifer, vorticella convallaria, oxytriche, coleps hirtus, euglena
_viridis, and monads; scenedesmus acutus, pediastrum boryanum,
meloseira varians, cyclotella operculata, Nitzschia sigma, and synedra
munitissima. Fig. 5. | |

FROM \\7.—\71,'_]711{- OFr _E.—.\H'l' LONDON CCOMIPY I’ ()
{ from Cistern,) _ _

Wink’s Court, Chelsea.—Collected 16th September 1854, by Dr.
| Headlam Greenhow. - :

This water was tolerably clear and bright, but it contained many
entomostracee swimming about in it.  After subsidence, five or six
small infusoria were seen, including two paramecia; rather much
brownish sediment subsided, this contained broken shells of some
entomostracan, a few infusoria of the genera coleps, euglena, and
monas; plenty of scenedesmus, a few pediastra, a closterium,

b ;
frustules of cyclotella operculata, the brown festooned sporules, and

~one of the usual Nitzschia N. sigma, filaments of the slender fungus,
and rather much yellowish organic débris. o

The following SAMFLES were procured from Houses supplied by
ToE EasT LOoNDON COMPAXNY.

Allen’s Cottages—Collected 7th October 1854, by Dr. Hassall and
_ , M1, Walker. ' _ L
One Death.

‘This water, after subsidence, was found to contain infusoria and
other animaleul, amongst which were some of the genera parame-
cium, coleps, and vorticella. The sediment in this case was rather
copious, and contained two large paramecia, several oxytriche,
~vorticelle and coleps; amongst the vegetable productions were fo
be seen rather many diatomacerw, especially asterionella formosa,
which was present in immense numbers, several frustules of pleu- |
rosigma, synedra ulna, and frustules of fragillaria capucina, also
scenedesmus (uadricauda, a good deal of the slender fungus, and a
second species of fungus. Fig. G.

25, Willis Street.—Coilected 7th October 1854, by Dr. Hassall and
| Mr. Walker, :
"One Death.

In this water a small quantity of sediment only was deposited, but
there were detected hundreds of minute infusoria actively swimming
about, dozens of small paramecia, and one large one, two amahze, and a,
few small oxytriche. Amongst the diatomaces were a few frustules of
synedra ulna, and also of another species of synedra; frustules of -
navieula and coconema, together with a few of the circular festooned

_(]J._ f;fﬁ??ﬂ:ff‘?fi‘- ) ;.,. J;'ll flt;/t -»J’I;‘f.‘a 4/’. Ledi 177 dll’ﬂ-‘?u . ; . ,/;U'u h!./-_ﬁ :‘i Stefteiat J.,H;{(flf-\. bl.,o‘vn 81)01‘]1165 ; t“-o SIJecleS of fungus were also l)luesent’ ‘that ‘Vlt]l the

L Lriaiies. L. a3V : . 1. + "l'!'.' '4,..' . / [} "'-' ! . = . ., . . . .

- r"}} ' ]'.l . . )'f,:'!," o L l\ (f . /' ' ,!j’-jf’ ;Wf' " slender threads, and another larger kind with germinating sporules,

. Loleps iiidloesy. SLASterr et Lot avd . . S Y Y | rEY s wqe : : - . ¥ -
ek e ' R most probably penicilium glaucum, together with four or five frag-

d. Horticello convallaria. 1. ]’;Hayl_.(’lil'l;‘l. e JLc i . J .
' ‘ ments of decaying vegetable tissue.
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- The following SAMPLES were procured from Houses supplied by
L . THE KENT COMPANY. | -
5, Duke Place, Deptford.—Collected October 1854, by Dr. Hassall
: and Registrar of Births and Deaths for the District.

One Death occurred in this House.

Rather many monads were detected in this water after complete
subsidence ; there was scarcely any sediment, but in the little that
did subside the following organic production were noticed : one small
worm (anguillula fluviatilis), one vorticella, a few oxytriche, two
animalculz of the genus amphileptus, many small paramecia and
monads, one brown globular moving sporule and several brown ova
cases ; the only desmidium seen was a small cosmarium ; and of the
diatomaces, three frustules only were noticed, but there was a good
deal of the slender fungus.

97, New Street, Deptford—Collected October 1854, by Dr. Hassall
- and Registrar of Births and Deaths for the District.
- Six Deaths in this House.
Rather ‘many infusoria were seen in this water after subsidence,
and these of larger kinds than those in the preceding sample. The
residue was also rather considerable, and contained a great man

‘animalcule of the genus amphileptus, three loricated infusoria, allied

to rotifer, one jointed worm, about twenty vorticellz, several 0Xy-
triche of three or four different species, large and small, numerous
rather small paramecia, two or three actinophrydes, a few monads,
and three or four animalcule of the genus polyarthra. No diatoma-
cex Wwere seen, and only one scenedesmus. Fig. 7. |

From an examination of the preceding Microscopical Analyses of
water procured from cholera houses, the following conclusions may

be deduced : —

1st. That the whole of the numerous specimens of water Subjected
to examination contained organic matter, dead and living, animal
and vegetable, including, for the most part, several distinct classes of

productions, as -annelide, entomostracem, infusoria, confervew, -

desmidew, diatomacem, and fungi, as well as hairs of animals,
starchy matter of different kinds, and dead and decaying fragments
of vegetable tissues. | |
2d. That the quantity and kinds of organic matter varied con-
siderably in different cases, but were usually more or less constant
for the same water.
3d. That the waters which contained the largest amount of organic
matter, and in which the greatest number and variety of productions,
dead and living, were discovered, were those from houses supplied by
the Southwark and Vauzhall Company. The whole of the samples
~of this water examined abounded in living animalcule of different
genera and species, in desmidere, in certain very characteristic species
of diatomacez, and in fungi. They likewise contained a large
quantity of dead organic matter, amongst which were frequently to
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be detected fragments of the husk of wheat, hairs of the same, starchy
matter of different kinds, cells of potato and other vegetable tissues,
with, in some cases, fragments of altered muscular fibre: these
latter structures and elements being undoubtedly derived from the
feecal matter contained in the sewage. In addition to the organic
matters in the solid form, there was also a large quantity of fluid
organic matter in these waters, the presence of which caused them
to present a somewhat milky and opalescent appearance, as seen in
the Winchester quart bottles. ‘ o -
4th. That the same species of organic productions, especially the
different pediastra, synedrz, cyclotelle, Nitzschie, &c., discovered in
the Southwark and Vauxhall water, were present in the waters -
obtained from houses supplied by the Chelsea Company, although in
greatly diminished numbers. This result is just what might have
been anticipated, since this Company derives its supply of water from
the same part of the Thames as the Southwark and Vauxhall Com-
pany, but filters it before delivery. The state of this water shows
the extent to which impure water may be improved by efficient fil-
tration ; but it proves also, at the same time, that such filtration does
not deprive a water originally impure of even all the solid organic
productions contained in it; therefore filtration does not restore
such water to the requisite degree of purity. | |
oth. That the water procured from houses supplied by the New
River, Grand Junction, and East London Water Companies, but
especially the two former, all confained a great many organic
productions. The New River Company does not at present filter the
water which it supplies, and hence it is not surprising that such

. matters should be contained in it. From the condition of the water-

of the Grand Junction Company, it may be suspected that this also is
not filtered previous to delivery, at all events, if filtered, the method
of filtration adopted is defective. The Bast London Company now
supplies filtered water, notwithstanding which, as has been already
shown, it contains animalcul and other living organic productions.
6th. That the water obtained from houses supplied by the Lam-
beth Company, contained fewer organic productions than any of the
rest, but still more or less were present in all the waters taken from
cisterns supplied by that Company. - | - |
7th. That of the organic productions discovered in the waters ex-

amined, the great majority belonged to species which are known, and

which have been long described in systematic works, and since the
greater number of these are present in these waters at nearly all
seasons, and since they are, therefore, continually consumed, it is clear
that they are in no way concerned in the production of cholera;
when received into the stomach, they are, for the most part, speedily
destroyed, without giving rise to any obvious symptoms. .
The number of living organie produciions detected in the waters,

- the names of which were not known, or their nature undetermined,

was not considerable ; and of these there was no one common to all
the waters obtained from cholera houses, which could be supposed to
be influential in any degree in the production of ‘the epidemic. One
only living and moving sporule-like body was observed which excited
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for a time any degree of suspicion, this was the brown flat or lenti-

cular actively moving body represented in Fig. 8, and which was
present in nearly all the waters obtained in the Golden Square dis-
But having since met with
this production in waters supplied to houses and districts in which no
cases of cholera occurred, and moreover, mot meeting with 1t
in any of the ejections of cholera, no grounds whatever exist for
attaching any serious importance to its presence in water in relation
to cholera. | -

Tn some of the waters vibriones were discovered, and since these
invariably abound in the rice-water dejections of cholera, it might be
inferred that their presence was of more consequence, and this,
indeed, may possibly be the case, but since they are present, more or
less, in many impure waters at all times and in all seasons, it is quite
clear they cannot originate the disease. In some cases the vibriones,
which afterwards become developed in such vast quantities in the

rice-water discharges even whilst contained in the small intestines,

may possibly have been introduced through the waters drank. We
are not, however, to infer that the presence of living organic produc-
tions in water is of no consequence in relation to cholera; directly,
we believe that they are of little importance, but indirectly, and as
evidences of the impurity of the waters in which they are found, we
consider that their presence is of very considerable importance.

8th. That amongst the productions present in the water of the

Southwark and Vauxhall the Lambeth, and the West Middlesex

Companies, are some which are found only in brackish waters;
these are chicfly diatomacew, especially the following —Nitzschia,
sigma, meloseira nummuloides, and coscinodiscus eccentricus. This
is a very important fact, and one to which we shall hereafter refer
more at length. | -

Finally, it appears, as the general results arising out of the micro-
scopical examination of the waters obtained from cholera houses:

“That the specimens taken from cisterns supplied by the Southwark

~and Vauzhall Co?np'a,ny were very impure, indeed, far more so than
‘any of the other waters examined, some of them being demonstrably

contaminated with feecal matter.

That the waters of the other companies were all of them more
or less impure, the comparatively purest of the whole, being the
freest from organic productions, was that supplied by the Lambeth
Company. The contrast furnished by the water now supplied by
that Company and that which it formerly furnished, taken from the

river at Lambeth, is most marked; the condition of the water of

the old supply was even worse than that of the water now distri-
buted by the Southwark and Vauxhall Company. |

That the microscopical examination of the different waters obtained
from houses visited by cholera throws no special or direct light
upon the production of that epidemic. |
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(2.) ResuLts of the MICROSCOPICAL DYAMINATION of different Spe-
cimens of WELL and Pump WATER, procured in neighbour-
hoods in which CHOLERA was prevalent.

L Ll IR |

R

A great deal of attention has very properly been Destowed upon
the subject of the water supply of our cities and towns, but

further investigation is still needed. |

There is a branch of the subject of water supply, the 1m1301t-
ance of which has, to some extent, been overlooked.

A very large proportion of our secondaly towns and all the villages -
and single houses scattered throughout the country derive their sup-
ply of “water from wells. In such localities there is usually no
regular system of sewerage, the refuse matters of the houses passing
into privies and cesspools, which are often contlguous to the well.

It is, therefore, not surprising, especially when the absorbent
character of most soils is taken into consideration, that the water of

| S | many of these wells should become contaminated. That they are
T | | | | ~ lable to be rendered impure from this cause has been long ascer-
| o tained, but I believe that the extent and general prevalence of this
contamination is by no means fully known.

The evidence of this contamination is twofeld. One evidence
consists in the presence of animalculee and other organic productions;
the other in the existence of nitrates in the waters. Both may be
present in the same water, but usually this is not the case, and Wher
animalcule abound the nitrates are mnot often present in large
amount, and where these are abundant the animalcule, &c. are for
the most part absent. , _

\ ~ The presence of nitrates in well water may be suspecte d when
q ‘it presents a greenish tinge or colour.

The reasons of this difference have already been described, but they
may be here again briefly referred to. W hen fluid or dead organic
matter of any Lmd makes its way into the water of a well which is
shallow, uncovered, and therefore exposed to air and light, the
circnmstances exist favourable to the development of infu 3011'11 life; S
‘but when the well is deep, and there i1s but little access of light and ,
air, partlcu]:nly the former, the conditions are then unfavourable to =
the formation of 'munaluu]aa, and the nitrogenized matter pmsent -
becomes converted into nitrates.

~ No. 1 -—Pun* Water from White Hmt Court, Chelsza.—Collected o |
. | 14th September 1854, by Dr. Greenhow. | | | k
Three or four minute monads only were seen in this water after O

A =ub51dence- the sediment which fell was very small and of a whitish |

colour; there were seen, with the microscope, three curious animaleul®, R O i

resembhnor acari, and which are not uncommonly met with in water, |
four or five vorticellre, one or two actinophrydes, several small para- F B

mecia and monads, a few brown ova cases, and some organic débris. B |
4

No. 2.—Pump Water from Sun Court, Chelsea. —Collected lu.h | |
| Septembel 1854, by Dr. Headlam Greenhovw. |

Rather many small infusoria were seen in this water after subsi- _ i
dence. The residue was small, but it contained rather many infusoria, | :
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of three or four different kinds, including a few small oxytriche, a
single vorticella, monads, and several animalculee three or four times
larger than monads, having a long tail-like appendage, filaments and
sporules of fungus, a bunch of ova cases, and a great many circular
brown dotted corpuscles or bodies, and which were also seen in some
“of the other waters examined o |

FROM WATER FROM PUME 1N BROAD ST
| GOLDEX SQUARE.

No. 3—From Pump in Broad Strect, Golden Square~~Collected
'17th September 1854, by Dr. Hassall and Mr. Patterson.

This water was clear and bright, the only living organic produc-
tions contained in it were rather many animalcule of the genus
. @il - monas, three or four small animalcule, like a species of amphileptus,

B and.a few ova cases; the animalcules were however present in suf-

i ficient quantity to show that this water could not be considered to be

. pure. 'This is the water to which Dr. Snow, during the recent out-

S break of cholera, .so strongly drew attention. - Fig. 9. See Analysis
~ of Dr. Thomson. | | - - -

ST No. 4.— Wilderness Row, Goswell Road.— Collected by G. Glover,
B , Esq., 4th October 1854.

- Water of a decidedly greenish hue, probably from contamination
by a cesspool; no infusoria of any kind were seen in it after subsi-
dence, but it furnished a small quantity of blackish sediment, which
_ contained a few infusoria, oxytriche of two different species, and -
. other animaleule; also about a dozen small diatomacesze, belonging
=  to the genus pleurosigma, two or three small fragments of vegetable
tissue, one head of a fungus of the genus dactylium, and a good many
dotted brown circular bodies, referred to under the sample No. 2.

No. 5—From Well in Bayley’s Yard, Allen Street, Clerkenwell — \
- Collected 4th October 1854, by G. Glover, Iisq. : -

" The sediment deposited from this water was very considerable, and | g
amongst it were several of the fatty looking masses, seen in the water N

Yy

o

from 15, Broad Yard, surrounded by fungus. The sediment swarmed \
¢ with infusoria, and included a great many entomostrace= of the genus | |

Cyclops, C. quadricornis, dead and living, and animalculz, including | .

actinophrys sol, coleps hirtus, and amphileptus faciola, as well as two e

or .three other kinds, the names of which could not be ascertained, | o T

but one of which was a species of eurocentrum. Amongst the dia- |
 tomace= were frustules of pleurosigma attennatum, synedra ulna, and
- of a navicula, as well as of asterionella formosa. Liastly, there were
L | %ree different species of fungus, and much decaying vegetable tissue.
L - Fig. 10. |

i | No. 6.—From Pump in Cock's Buildings, Putney —Collected 8th
T October 1854, by Dr. Hassall and Mr. Whiteman.

This water, during the prevalence of cholera in Putney, was of a_
decided green colour, as was observed by the inhabitants of the many
houses supplied by it; this appearance had gone off somewhat at the
[N | period when the specimen was obtained, at which time cholera was - PR e,
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FROM WATER OF WELL AT BRASTED. - PLiL- I also on the decline, but still it was of a greenish hue, as was clearly

seen when the water was poured out into a glass tumbler; scarcel
any sediment was deposited, and there was discovered, in the little
that was thrown down, four or five oxytrich«:, one or two paramecia,
masses and tareads of the spiral vibrio, which exhibits a dotted -
appearance at each turn of the spire, and rather many monads.
This water, from its appearance and from the account given of it, was
evidently contaminated by percolation from a neighbouring cesspool, |
and the principal part of the organic matter present was in the fluid
state, and in the form of nitrates. See Dr. Thomson’s analysis.
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No. 7.— From Pump in Price’s Folly, Putney.—Collected 8th Octo-
ber 1854, by Dr. Hasgall and Mr. Whiteman.

This water resembled the preceding in colour and appearance,
but was still deeper ; the source of contamination was also the same,
namely, a neighbouring cesspool. Very little sediment was de-
posited, enough only to be just visible to the naked eye in a thin glass
cell ; it contained a considerable number of actinophrydes, some of |
the spiral vibriones before referred to, 2 few euglens, one or two
small paramecia, a few small sporules and threads of fungus, and
eight or ten frustules of different diatomacez, including navicula and
O‘ODIP]IOIIGID'L, lastly, there were a few green circular sport,les aggre-

gated into little masses, and motionless. See Dr. Thomson’s ana.ly31

No. 8.—From Pump at 19, Stratford Grove, Putney.—Collected 8th
QOctober 1854, by Dr. Hassall and Mr. Whiteman.

This water was coloured like the ~others, but the people of the
house from which it was procured fancied thmt it was contaminated by
leakage from a gas pipe, which, however, is some distance” away
from 1t nevertheless there is much reason to believe that the expla--
nation given is correet, as there is no cesspool near, and as the water
was always good until the gas pipe was laid down. The sediment
deposited was scarcely perceptible, and in it a few monads, vibriones,
and sporu]es of fungus only were discovered.

No. 9 .—From_ ‘Well at Sevenoaks, Brasted. —(‘ollected 19th Sep-
| tember 1854, by Mr. Thomas Waring.

The well is about fourteen feet deep and uncovered, a cesspool and
privy being situated about twenty-five feet from the well ; it supplies
ten cottages, amongst the mhabltants of which there have been nume-
rous deaths {from cholera. This water threw down a copious light brown
sediment, consisting principally of organic matter; it abounded in
minute infusoria, prmclpally paramecia and monads ; ; 1t also con-
tained threads of confer va, oscillatorea, and filaments and sporules
of a fungus. Fig.

No. 10.—Well, Mill Corner, Hadley.—25th September 1854,
collected by Dr. Milroy.

Water very dirty, and threw down a very large deposit; this con-
 sisted in part of gut and dirt, which was full of worm-like animalcules
spirostomum ambiguum, and contained many infusoria, including a
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great number of vibriones, spiral and very active, also much fungus
of two different species, several large brown and dotted sporules or
bodies, and a few frustules of diatomace. Fig. 12.

NewTox, WIispEACH.

The two following are specimens of the water which is usually
found in the village of Newton, if wells be dug on the land side of
the old sea bank, which passes through portions of this and several

~meighbouring parishes. The wells are from twenty to twenty-five

feet deep, and when sunk to that depth, the water rises half way up,
At the depth of about twenty-five feet a layer of black clay is met with,

No. 11.—From Well—Collected 16th September 1854, by the
| ~ Rev. Dr. Corrie.
This water possessed a very offensive odou#; the residue thrown
down was very large, and consisted principally of organic matter ina

granular form, containing a few monads and other small infusoria only.

No. 12.—From Well. —Collected 16th September 1854, by the
Rev. Dr. Corrie. |

Water of a brownish yellow colour, and Smelling very offen-
sively, evidently from holding sulphuretted hydrogen in solution.

- There was a large quantity of sediment deposited, which to the eye

looked like Fullers earth, and under the microscope presented a
granular texture, but no infusoria were seen.

Both these waters, from their offensive smell, were evidently much
contaminated with organic matter; itis probable that this was derived

from the layer of black clay above referred to.

=

IT was not stated whether cholera existed at Romsey at the time
when the two specimens of water were forwarded, the results of the
Microscopical Examination of which are given below.

No. 13.—Well water from Romsey.—Collected 26th September

| | 1854, by Dr. Waller Lewis.

This water, even after standing for some time, remained somewhat
opalescent; it threw down a very considerable hrown sediment.
This abounded in the threads and filaments of no less than three
different fungi, it contained a great many filaments of a slender
fungus, numerous brown sporules, single and agaregated, of another
fungus, and a few threads of a third species; there were likewise
present in it some infusoria, a rotifer, coleps hirtus, paramecia, but
‘especially monads, and the cells of some decaying vegetable tissue.
Hig. 13. | | '

No. 14.—From Pump in Reading Room, Corn Market, Rom.?ey.—-
Collected October 1854, by Dr. Waller Lewis.

A wine bottle only of this water was sent up, and yet it deposited as

.much sediment as would have half filled a small teaspoon ; it contained
a great many animalcule, and abounded in diatomaces. Amongst the

former wereseveral worms, daphnias, oxytricha, cuplotes, and numerous
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241 | _ . | =
FROM WELL WATER AT READING ROOM, ROMSEY infusoria of the genns eoleps; amongst the diatomacex were hun-
dreds of frustules of synedra ulna, very large and fine, threads of fra-
 gillaria capucina, of meloseira arenaria, and several frustules of diatoma,
vulgare, cocconeis placentula, pleurosigma atennuatum, gomphonems .

capitatum, and a few of some species of pinnularia. Iig. 14,

The conclusions to be deduced from the preceding Microscopical
Examinations of different Pump and Well Waters, principally obtained
from Cholera Districts, are the following : | : |

That nearly all of the well waters examined vere of a very impure
description. | | | k

That seven of them abounded in animal and vegetable productions
belonging to different classes, including entomostracee, annelide,
infusorize, diatomaceze, and fungi, and they also contzined dead organic
matter of different kinds, | - | |

That at least two of the waters were evidently contaminated with
sewage matter, which had principally assumed the form of nitrates,
viz., Nos. 6 and 7. | 3

- That in none of the waters was any production met which could = R
‘be supposed to exert any influence in giving rise to cholera, although ; B B
in several of them vibriones were detected. If any peculiar body R
capable of producing cholera is ever present in water, it wonld bein - - -
~well waters that this would be most readily detected, because these , | - PR
waters as o rule contain a much less variety of organic productions, -
than docs river water in general, especially Thames water, in which, .
from the great number of productions present, any very minute or
peculiar body might possibly be overlooked. B '
- That amongst the waters examined were two samples from the
Broad Street pump to which Dr. Snow has drawn so much attention,
and that in neither of these was any peculiar body or production
met with calculated to excite suspicion. The only animalcules
seen were two or three of small size, resembling a species of amphi-
leptus, rather many monads, and several of the brown bodies termed
Ova cases; the animaleules were, however, present in sufficient quan- |
tities to show that the water was not in a pure condition. o s

These results of the examination of merely a few samples of well
water are sufficient to show that much which is very wrong exists in
the condition of this deseription of water as procured from ordinary
wells, so common indeed is it to meet with impure well water, that
it would have been an easy matter to have multiplied the number of
specimens to almost any extent. Inough, howerver, has been done
to show that it would be a very proper step to subjectall the shallow
well waters in use to some general examination, so that those that
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(3.) RESULTS of the MICROSCOPICAT. EXAMINATION of WELL,
Pome, and other WATERS from SANDGATE,

The following sa,mples from Sandgate and its vicinity were pro-
cured, under the direction of Dr. Milroy, during the prevalence of
cholera in that locality.

CaeriTON WaTER WORKS.

Mr. Bateman’s, 1, Beach Cottage— Collected 6th October 1854, by
| Dr. Bond. | |

The sediment deposited from this water was very large, and of a

fawn colour; it contained but few infusoria, and scarcely any that

were large; one large annelid only was seen, and a few vibriones, one

piece of decaying vegetable tissue, and a good number of the yellow

- branched threads of the production resembling anthophysa.

Residence of Mr. George.—Collected 6th October 1854, by
| Dr. Bond. -

In the House from which this Water was obtained Five Deaths from
| Cholera occurred. |
This water was dull and opalescent, and deposited scarcely an
sediment ; there were seen in it a very few infusoria only, but rather
alarge number of vibriones, and masses of the same motionless; there
were no diatomace®, but it contained a few small fragments of
decaying vegetable tissue. The worst characters of this water were

1its opacity and the number of vibriones present in it.

ForxsTone Coampaxny.

Residence of M. Penreth—Collected 6th October 1854, by
| | Dr. Bond. | ’

One Death occurred in this House. -

This water, on standing, deposited a rather copious sediment,
which contained a great number of organic productions, living and
dead; amongst the former were detected numerous infusoria, includ-
ing an annelid, one or two stentors, several rotifers, one coleps, and
many animalcul® of the genus amphileptus. = Amongst the vegetable
productions were seen various diatomacewm belonging to different
genera and species ; there were observed frustules of diatoma vulgare,
cocconema, gomphonema, synedra, as well as several frustules of
coscinodiscus minor, and some of cymbella cuspidata; two species of
scenedesmus were the only desmidez noticed ; there was also rather
much slender fungus, together with a few vibriones, single and in
masses, spiral vessels, and other fragments of decaying vegetable
tissue, and portions of the broken shells of Cyclops.

Reservoir at Slzorrzélgﬁ:—Collected 21st September 1854.

The sedimenif from this water was rather considerable, consisting
chiefly of organic matter, together with some grit. Tt swarmed with
paramecia, and contained a few large oxytriche, and much of the

slender fungus,
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Reservoir at the Castle Hill, Sandgate—Collected 21st September
| 1854. |

The deposit from this water was large in quantity, and of a brown-
ish colour; in it there were found only a few infusoria, and those for
the most part of very small size, and ‘one large oxytricha ; there was
also a large quantity of the ordinary slender fungus, and much
gritty and earthy matter.

Main, Belle Vue, Sandgate.—Collected October 1854.

The sediment deposited from this water was very considerable in-
deed, and of a brownish yellow colour, due apparently to the presence

of iron. Tt contained some infusoria of small size, but not in large
number, including a few of the genus oxytricha and paramecium,

with a few spiral vibriones. There were no diatomaces or frag-

~ments of dead vegetable tissue present, but it contained a good deal
of granular and dotted organic debris. | |

Tap at Belle Vue House.—Collected 6th Oectober 1854, by |
' , Dr. Bond. | -

~ Four Deaths occurred in this House.
The water in this case threw down a large yellowish brown

deposit, having much the same character as that from the water

obtained from 1, Beach Cottage. In this there were only a very few
small infusoria, including one or two actinophydes, a few threads of

the slender fungus so frequently present in water, as well as some of
the yellow branched fungus looking stems, resembling anthophysa;

no diatomacize were seen.

Water from Tap, New Inn—Collected 20th September 1854. ‘

The sediment deposited from this water was not very large; there
were discovered in it several paramecia, one large oxytricha, and a
good deal of the slender fungus so frequently referred to.

WeLL WATER. |
Residence of Mr. George—Collected October 1854. |
The residue from this water was considerable, of a brown colour, and
1t contained a good deal of organic debris, and many living infu-
soria, especially of the genera amphileptus and ameeba, together with
a few green sporules resembling those of a fungus, and vibriones ;

‘there was also a small quantity of the thallus of the ordinary slender

fungus. o
| Mr. George's Resz’den_ce.fCOHected October 1854.

This water let fall much organic residue, in which were discovered
a rotifer, a large number of actinophrydes, a few paramecia, and
other infusoria, as acineta tuberosa, vorticelle, bursariee, some of
the pale granular spherical bodies which sometimes occur in Thames
water, together with much slender fangus in threads, and a large

quantity of the yellow branched stems resembling anthophysa.
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* Residence of Mr. Marsh.—Collected 64l
- Dr. Bond.

In this House One Person died and Foup others were choleraically ill.

This water deposited a very minute quantity of sediment only ;
when examined with the microscope there were seen several infusoria,
principally oxytriche, a great number of filaments of the ordinary
slender fungns, as also g sec

ond species of fungus belonging, to the
genus da.ctylium,,together with a few fragments of decaying vege-
table tissue,

October 1854, by

House opposite Req's Cottage—Collected October 1854, by
" o Dr. Bond,

There were Five Deaths in this House.

The residue of this water was rather considerable in amount, and

of a brownish colour 3 1t contained the usnal annelid anguillula fluvia-
tilis, two different specics of paramecium, severa] oxytriche, a good
many actinophrydes and vorticelle, with numeroys animalcule bhelong-
ing to the Sehera amphileptus, lagenella, and ameeba, also many
monads. There was likewise much of the slender fungus, as weil
- as'two other species of fungus, together with g good deal of the yel-

low branched stems resemblino anthophysa, and ranular oreanie
. . b l y 2 . g o
. Inatter, Flg. 16, ' .

Pump at New Inn—Collected 20th September 1854,

This water deposited scarcely any sediment ; there were seen a few
mfusoria of the genus oxytricha, and a foy monads, with several
embling those of 2 monormia,

-

Stream of My, Bligh~—Collected 21st September 1854.

A very large residue, consisting principally of organic matter, and

e tissue, was deposited from this
specimen. The number of mfusoria was comparatively not large, but
several oxytriche, belonging to two different species, were observed,
as well as other small infusoriq, There were no diatomaces present.

- From the above Microscopic

al Examinations it appears,—
1st. That the whole fourte

en samples of wa

ter examined were
contaminated with organic matter, dead an living, the (uantity in the
majority of the samples being very considerable. The only water

11 a state approaching even to purity, was that from the pump at

‘ 7 _ 7 > Yere any peculiar organic produc-
tions detected, which could be supposed to exert any direct influence
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(4.) REPORT showing the RESULTS of the MicrOSCOPICAL, KXAMINA-
TI0XN of different samples of WATER obtained from the SERVICE
PiPES of several of THE METROPOLITAN WATER CoOMPANIES.
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Inasmuch as the condition of water taken from cisterns 18, to some
extent, dependent upon the cisterns themselves, whether they are
covered or not, and whether they are regularly cleaned out, so as not
to allow of accumulation, it might he considered that it was not pro-
per to judge of the quality of the water supplied by any Company by
1ts state astaken from cisterns. This objection, no doubt, holds good
to a certain extent, but not so much as might he supposed. In order,
however, to meet this objection, and to ascertain the actual condition
of the waters of the several Companies, specimens were obtained from
the service pipes, that is, the several waters were procured precisely as
supplied for use. The results of the Microscopical Examination

- of these waters were as follows :— |
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3, South Row, Golden Square.—Collected 15th December 1854, by
| Mr. H. Miller. )
After standing the usual time this water threw down rather much
sediment ; there were present in it a good many monads and other
infusoria, several euglene and oxytrichw, together with large green
moving sporiles. The diatomacex abounded, and included several
genera and species, amongst which the following were conspicnons—
frustules of cymatopleura solea, synedra ulna, and a few of two .
other species of synedra, many frustules of diatoma vulgare, navienla
amphisbena, and other navieul®, a good number of frustules of
pleurosigma hippocampus, and very many of coscinodiscus eccentricus,
with a few filaments. of meloseira varians and fragillaria capucina.
Amongst the dead organic matter were some of the brown ova, cases,
many spicule of the fresh water sponge, much organic debuis, a frag-
ment of firwood, and a good deal of decaying vegetable tissue.
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13, Marshall Street—Collected 15th December 1854, by
| - Mr. H. Miller.

The sediment from this sample was about equal in quantity . to
that from the previous water, and consisted principally of dead and
living organic matter; it also resembled, in the organic produc-
tions of which it was constituted, the water from South Row.
Amongst the infusoria, however, there were noticed, in addition to
those mentioned in the previous sample, an acarus-like entomos-
tracan with a red eye, and one or two large paramecia; P. aurelia.
The diatomaces were equally numerous, and belonged to the same
genera and species; frustules of coscinodiscus eccentricus were like-
wise observed, as well as a few of cyclotella operculata ; there was
a good deal of dead organic matter, many fragments of decaying
vegetable tissue, and spicule of the fresh water sponge, intermixed
with and growing amongst which was a considerable quantity of the
usual slender fungus. :
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LauBerE COoMPANY.

. ' The quantity of sediment from this water was but small, and con-
sisted chiefly of organic matter. In it there were found one eel-

_there were a good many diatomacese, meluding several frustules of
synedra ulna, two or three of a second species of synedra, a few
13 frustules of gomphonema, and threads of meloseira varians, together
- withfive or six green rolling sporules, and a little of the slender fungus.
;' Amongst the dead organic matter were a great number of the brown
y ! | ova cases, several fragments of decaying vegetable tissue, and two
' f | broken shells of Cyclops. | |
|
f

126, Waterloo Road.—Collected 16th December 1854, by

| | My, Mears,
] | The sediment in this instance was less than in the previous sample,
I but its constituents were nearly similar. Amongst the infusoria
3 were two annelide, a few small euglen, and many monads, there
5l were several frustules of synedra ulna and other diatomacew, a large

number of the brown ova cases, some of the slender fungus, and
many fragments of decaying vegetable tissue, -

WEST MIDDLESEX COMPANTY.

77, Upper Berkeley Street.—Collected 28th September 1854, bj
Dr. Greenhow., . .

_ Eight or nine small infusoria were seen in this water after subsi-
dence, as well as nine or ten entomostracez, Cyclops quadricornis in
a peculiar condition of growth. The sediment was rather conside-
rable, and in it the following organic and other productions were
seen :—three small worms, anguillula fluviatilis, five or six loricated
~ infusoria, a species of euchlanidota, several actinophydes, oxytricha
~ pellionella, vorticelle, many small paramecia, a few animalcules of the
genus coleps and lagenella, five or six of the genus amphileptus, and
‘three or four polyarthre, Amongst the desmides were four or
five fronds of scenedesmus quadricauda and se. acutus, and pedias-
trum boryanum; amongst the diatomaces were many frustules of
cyclotella operculata, several of Nitzschia, sigma, three or four groups
of frustules of synedra minutissima, frustules of meloseira varians,
amphora ovalis, and of two or three different naviculee. Amongst the
dead organic matter were a great many fragments of shells of entomos-
tracez, many of the exuvial masses, and other debris, intermixed with
which were the green branched threads of some conferva, and the
usual fungus with slender threads. TIn addition to the brown bottle-

shaped sporules, lagenella, were other brown sporules, round and
oval. Fig. 17,

26, Watérloo Road — Collected_l 6th December 1854, by Myr. Mears.

!
_ | ' like annelid and a few small mfusoria, principally of the genus monas;
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71, Upper Berlley Street—Collected 12th December, 1854, by
Dr. Headlam Greenhow. | '

This water was not perfectly bright and clear, but possessed a
slight degree of opalescence. After subsidence there were found, in
the fluid part, a great many monads and other small infusoria. The
sediment deposited from it was considerable, and consisted mainly of
organic matter, dead and living. Amongst the animalcul were
numerous vorticelle, V. convallaria, sometimes in groups, a few
euglen®, panophrys chrysalis, paramecia, oxytriche, myriads of
monads, and a great many vibriones and masses of same. Amongst
the diatomacea were a very few frustules of Nitzschia sigma,
and some of synedra minutissima, cyclotella operculata, and cocconejs
Pplacentula; while amongst the dead organic matter were numerous
fragments of decaying vegetable tissue, hairs of animals, scales of g
moth, and a great many spicule of the fresh water sponge ; grow-
ing from and intermixed with the dead organic matter were three
different species of fungus; in addition to which there were many
thousands of the brown ova cases, single and in masses. |

FROM WATER OF CHELSEA Congpy PJ 18

( Trom Service pipe.)
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- CHELSEA COMPANY.

27, Lawrence Street.—Collected 13th September, 1854,' bjr
| Dr. Greenhow and Dr. Hassall. |

Three or four minute infusoria only were seen in this water after
- subsidence, and the sediment which fell from it was extremely small ;
but in it the following organic and other productions were detected :
three small river annelide, anguillula fluviatilis, two vorticelle, two
oxytriche, several paramecia, three or four of a green colour, a good
number of coleps hirtus, and a few euglen. The principal desmides
belonged to the genus scenedesmus, of which eight or nine fronds
- were seen. The diatomacex were plentiful, and consisted of frustules
of cyclotella operculata, several, synedra minutissima, navicula amphis-
- boena, and meloseira varians; in addition to these, were green
sporules, fixed and moving, the two ordinary species of fungus, a
tuft of penicilium glaucum, and a little yellow debris. TFig. 18.

27, Turner Street—Collected 13th September, 1854, by
| Dr. Greenhow. :

But one rather large green animalcula seen in this water after
subsidence. There was only a small quantity of deposit, which con-
sisted principally of the yellow fungus, but amongst which were also
noticed a great many infusoria of the genus coleps, several actino-
phydes, oxytrichw, and paramecia, as well as rather many frustules of
cyclotella, and a few fronds of pidiastrum. | |
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FROM WATER OF SOUTHWATLRK & VAUXHALL COMPAXNY P1.19.
{{rons sevvice pi_pe‘,. '

SOUTHWARK AND VAUXHALL COMPANTY.

e anm

From St Thomas's Hospital—Collected Qctober 1854, by

| | ) Mr. Walker. |

This water, after having stood for several hours, was still dull and
opaiescent, while the sediment deposited was very considerable, and in
1t the following organic productions were specially noticed:—several
acari-like animalculwe of the class tardigrada, commonly called water-
bears, seven or cight stentors, stentor mulleri, numerous rotifers,
~many large paramecia, bursarim, vorticellze, oxytricha pellionella,

amphileptus, and several animaleules of the genus coleps. Amongst
the desmidez were a great many of the lunar scenedesmus, and a
few pediastra; and amongst the distomaces, which were very abun-
dant, were very many frustules of the usual cyclotella and Nitzschia
sigma, occasional threads of meloseira varians, and several frustules
of synedra minutissima, navicula amphishaena, cymatopleura solea,
and of Nitzchia dubia. Amongst the dead organic matter were a
great many of the pellet-like exuvial masses of the entomostracez,
and a few fragments of muscular fibre derived doubtless from the
freces, and fragments of dead vegetable tissue; Intermixed with these
and other matters was a large quantity of the slender fungus, and
- some of the yellow kind also. TFig. 19,

e e iR <.
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12, Neptune Street, Spri‘n‘q Place, Wandsworth Road. From Main—
29th September 1854. Sent to. General Board of Health by
Dr. Ayres.

 This water smelt very offensively of sulphuretted hydrogen, and
on standing at rest for some time, sufficient sediment coliected at the
bottom of the bottle nearly to fill two teaspoons; this was of a
blackish colour, and abounded in many different kinds of organic pro-
ductions. It contained all the usual clements of River Thames
and Southwark and Vauxhall Company’s water, worms, shells of
entomostracese, dozens of spieule of sponge, eges of zoophytes, &e.
&c.; indeed, a volume might be filled with a description of the organic
productions present in this water.

HMainin Crescent Road, Fark Road.—Collected 18th September 1854,
- by Mr. James Frost. |

The water in this casc was nearly black, and threw down a large
quantity of black sediment, the colour was due partly to the presence
of iron, derived no doubt from the mains. It abounded in organic
productions, most of them being dead when the water was examined,

Al —]'\Iany dead entomostraces and rotiferz WCTe (HSCO\'GI‘C(-[, a Vgl'eat A Fraclueres W Aolepe furtoes P itz Sigmotlea r
¥ <ii8 number of diatomacea, especially the usual species; also vibriones, b Stmter Hodlor | § L Pidlinstovim Ligganm . Livgnents o ,,.,,,,w,/,,;/,ﬁ,,
' iLDd numerous S].}iculm Of the fl'CSh water Sp Onge' ' . fursareer K. Sreweelesmns aeins 8. Mok {‘f"-/]/ffn"(/f.\' of f{ reetl
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exceedingly offensive. The residue, which was very considerable in-
amount, consisted chiefly of organic matter, dead and living, and in
it there were found a great number of infusoria, including dozens of
rotifers, andmany otherrotifera, of the genus anuraea, aswell as several
of the large twisted paramecia; amongst the diatomacex were
noticed especially Nitzschia sigma and eyclotella operculata ; amongst
the desmide there were a few pediastra; a good many spicule of
the fresh water sponge were likewise present.

Main in Crescent Road, Park Road.—Collected September 1854,
by Dr. Iaszall and Mr. Frost.

This specimen was obtained from the same locality as the two
previous waters. After standing at rest for some time, the water still
remained thick and opaque, and threw down a very copious sediment.
In the fluid part there were discovered a great many ecuglens,
frustules of cyclotella operculata, and a large number of sporules and:
beaded threads of a species of fungus. The sediment swarmed with
infusoria of all kinds, including entomostraces, a large number of the
eel-like annelide, as well as one other annelid, resembling the blood-
worm, also animaleul® of the following genera, brachionus, oxytricha,
stentor, actinophrys, euglena, and vorticella, the latter being very
abundant. It contained also a very large quantity of the usnal
slender fungus in masses, visible to the naked eye, the yellow
fungus, together with many of the exuvial masses derived from the
entomostracex, numerous spicula of the fresh water sponge, and dead
-and decaying vegetable tissue. '

R

- New River CoiarpAxNy.

3, Broad Street, Golden Sguure—Collected 14th December 1854, by
Mr. H. Miller. o

There were present, in the fluid part of this water after subsidence,
a few monads and other minute infusoria. In the sediment, whick
was small, there were monads and other minute actively moving
amimalcule, as well as infusoria of other kinds, but their number
altogether was not large; two rotifers, two or three actinophrydes,
a few cuglen®, as well as green moving sporules, some large flat pale
brown stationary sporules, as also some of another brown sporular body
were scen ; these latter were of a somewhat lenticular form, being
convex .on one side, and concave on the opposite side, with a large
circular aperture. The diatomacewx were very abundant, there being
hundreds of frustules of synedra, of two or three different species,
several frustules of mavienla binodis, two of gomphonema, two or
three of cymbella, one of a species of cocconema, many of p.leu-
rosigma hippocampus, and several threads of fragillaria capucina;
there were also a few short filaments of oscillatoria, and two or three
fragments of decaying vegetable tissue,
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9, Hopkins Street, Golden Square.—Collected 14th December 1854,
- by Mr. H. Miller. .

In this specimen the sediment was rather small, and like the pre-
vious sample, the number of infusoria was not great in proportion ;
they consisted of one river annelid, one actinophrys, and an oxytricha.
It contained, however, a large number of vegetable productions,
especially diatomaces, of which the chief were the different species
of synedra noticed in the sample of New River water from Broad

- Street, including many frustules of synedra ulna; in addition to the
various species of synedra, there were a great many frustules of
pleurosigma hippocampus, and of a second species of pleurosigma,
with nonstriated frustules, one nitzchia sigmoidea, a few frustules
of the genera navicula, cocconema, and gomphonema, and several
threads of fragillaria capucina. The only desmidex seen were

~two or three fronds of scenedesmus quadricauda, but there were

: a few threads of two or three species of conferva, belonging to

3 ~ the genera zygnema and vesiculifera, some green moving sporules

11 were likewise observed, as well as a great many of the brown ova

1| B cases, and a few small fragments of decaying vegetable tissue.

East LoNDON CoMPANY.

4, Dock Street.—Collected 14th December 1854, by Mr. Wildbore.

The quantity of sediment deposited from this water was rather
considerable, and consisted principally of organic matter intermixed
with numerous gritty particles; the number of living organic pro-
ductions contained in it was large, and included several species and
genera of infusoria, and the same of desmidex and diatomacesz. The
infusoria embraced the ordinary genera, as monas, coleps, parame-
cinm, oxytricha, and polyarthra, together with one or two annelidz.
Amongst the desmidez noticed were fronds of desmidium hexaceros,
and amongst the diatomacez frustules and threads of meloseira varians
and fragellaria capucina, frustules of pleurosigma, cocconema, and
different species of synedra. In addition to these productions there
were the usual species of fungi, that with slender threads and the

- yellow branched stalks (the quantity of this last being considerable),
~ pieces of vegetable tissue, and fragments of granular organic debris.
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1, Back Church Lane, Whitechapel.—Collected 13th December 1854,
| by Mr. Wildbore. -
The sediment deposited from this sample was rather considerable,
and about equal to that from the previous water. The same pro-
- ductions were likewise met with, but in addition a few others were
observed, including two or three rotiferz, frustules of diatoma vul-
gare, synedra ulna, and cymbella cuspidata, together with threads of
meloseira varians and fragillaria capucina, and a few of the brown
festooned sporules. The quantity of dead and decaying organic
matter which was infested with the slender fungus was considerable.
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HampsTEAD COMPANY.

47,'Arlz'ngton Street, Hampstead Road.—Collected 16th September
| 1854, by Mr. Botteler.: | -

This water was somewhat disagreeable to the taste and 'smell, and
was rather turbid; the sediment deposited was considerable, and

- contained numerous living organic productions, amongst which were

noticed several dozen animalcule of a species of brachionus, seven
or eight vorticell, several of the genus amphileptus, two or three
oxytrich, several of the genera coleps and lagenella, some of the
ordinary euglenw, rather many small paramecia, four or five of a
species of euglena resembling E. longicanda, and the same number of
pandorina morum. Amongst the desmidez were rather many pediastra
and scenedesmus, and two closteria. Amongst the diatomace were
several asterionellas, and one or two pleurosigmas ; lastly, there were

rather many of the brown peculiar bodies which occurred so abund-

antly in the water procured from the Golden Square district, round
and green sporules, rather large, and groups of bottle green sporules.
The sediment which subsided not only contained the productions
above enumerated, as well as many others, but was composed in
great part of earthy matter, and organic debris, including many
fragments of the shells of entomostracee, and the exuvie of the
same, |

a7 s Arlington Street; Hampstead Road.—Collected 20th September
1854, by Mr. Botteler. |

A second specimen of this water presented characters nearly iden-
tical with the above. The water itself, after complete subsidence,
was rather opalescent, and there were seen in it, with the microscope,
a few brown and green sporules, a few desmidez of the genus
scenedesmus, and one asterionella. The residue which subsided
was considerable, and of a fawn colour, and under the microscope it
presented a granular texture; the number of infusoria seen was not
great, but a shell Bosmina longirostris, a brachionus, one eel-

like worm, a species of the genus euglena, twisted like the letter

S, and a few lagenelle, L. euchlora; the number of pedastria
seen was very great, and included the following species, P. elegans,
P. hexactis, P. pertusum, and P. heptactis; clostereum acerosum,
scenedesmus quadricauda, and S. lunaris were also observed, and
there were a few asterionellas, frustules of pleurosigma acuminatum,
as well as some brown and green sporules. Fig. 20. '

KexT COMPANY.

From Filter.—Collected 30th September 1854, by Dr. Hassall
accompanied by Engineer of Works. |

Rather many monads were present in this water after complete
subsidence. There was scarcely a trace of visible sediment, but
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| i ' nevertheless there was sufficient to furnish the following vesults. FROM WATER OF KENT COMPY E
N 5 i i | There were noticed two river annelids, several of a loricated animal- (from Service pipe. o Tl 21. £
- HEEHil Rl cula allied to rotifer, oxytrichw, of three different species, several, prpe-) :
N 1. ~a few animalcula of the genera paramecium, coleps, and euglena;
. l%i - 1 S one brown motionless sporule, a pleurosigma, and anavicula, a dotted &
-_ 33 i duct, and some of the slender fungus. 3
g . . 2
’ & | From Service Pipe.—Collected 30th September 1854, by Dr. Hassall B =
N i | _; | - accompanied by Engineer of Works. o = e =8
%i 1B - - Four or five minute infusoria only were seen in this water after AR E\% ‘_
. fs il S subsidence. There was scarcely a particle of sediment visible to the / N ;Z‘E |
) 'ii |8 - naked eye, but yet there were discovered, with the microscope, more _ ¢ ;_/ RN _ i.}g
- Bl e than a dozen of the loricated rotifer-like animalcula, nine or ten very o T e
BB IR small eel-like annelids, anguillula fluviatilis, three animalcules of the E “a, \\ 1158 §
B {1 genus polyarthra, two euglenz, several monads, two or three ,. 5 NN E 1
- EEl IEi frustules of diatomacem, including meloseira varians, and a little of / A |
. the slender fungus. Fig. 21. | | Z\ \ i |
B il . The following conclusions may be deduced from the preceding : E 1 ¥
- Bl | examinations of specimens of Wa.ter procured frog:n the SERVICE d } 1
i Wi P1pEs of the different Metropolitan Water Companies :— . 3= 8
S [ 1st. That the samples of water procured from the service pipes of @ R
R L the Southwark and Vauxhall Company abounded, like those from the = t 2
e . cisterns supplied by the same Company, in organic matter, living and ) i DI
- EERE PEE dead, animal and vegetable, including entomostracew, annelide, in- i 1
- BEIE WEI fusoria, desmidee, diatomaces, fungi, fragments of decaying and ; 1l |
TUUREAT TEE dead vegetable tissue, as the hairs and husk of wheat and other
- R ' vegetable substances, starchy matter, and in some cases even irag- itk A
- CRHE i ments of altered muscular fibre, derived from the frecal matter poured 4
i Y into the river from the sewers. | ©i
- KHY EiE 2d. That many of the same species of productions were detected ; ol
oW HE HE in the water of the Chelsca Company as were present in that of the A . A
. RHE EE Southwark and Vauxhall Company, although n greatly diminished . 7 - £ P i
e ' B i numbers, This difference is attributable, as already pointed out, hN g £ f : '5 ' g 18
KL o to the circumstance that a tolerably efficient method of filtration of \-\ A i1
q . 1 this water is adopted previous to its distribution. N e B
§ i - Tt has been declared that the water supplied by the Southwark Ny o e
and Vauxhall Company is filtered previous to distribution. From T T &
the results derived from its examination we can scarcely believe that e =
it undergoes any process of filtration whatever before delivery. If el D30 Sren =y
it be filtered, it is very certain that the method adopted is all but =8
useless, for between it and the water of the Thames, as taken from %
the river at the spot at which the Southwark and Vauxhall Com- g
pany obtains its supplies, there is only that amount of difference o Angnillla tinvatils, c Ledvarthon  Vimerds s
which would arise from mere subsidence. Y Rediliva | A Fuglona ; ‘l!/'/d'm‘( =
The organic productions contained in the water of the Southwark i Limnidorin e 1 :ﬁ
and Vauxhall Company as supplied correspond exactly with those of N R b Phreads ol sloudl G 158
Thames water itself, and their number is nearly as great; indeed, (&}
so abundant and peculiar aré the productions contained in Thames | %
~ water, near the bridges, that by the microscope alone this water and o
ol ad Folfe - T REasa drat i Lven T
il




errde st s
e G
g1

4
W

IR e

JYRSAPUATUANE A TNV -§ Hrkey Pyt e
B TR L)

T ldaa e, B

LG I

¥ ot e b e v n v
q a0 s

e Tl diincmr

253

that of the Companies which take their supply from the river Thames
niear the metropolis may be readily and most certainly distinguished.
‘We have already referred to the fact of the occurrence in Thames water
near the bridges, as well as in the waters of these Companies which
obtain their supply from the same part of the Thames, of certain species
of diatomacese, found only in brackish water, a remarkable and im-
portant fact which, independent of other considerations, is sufficient
to show that this water ought never to have been employed for the
supply of the metropolis. . .

3d. That the quantity of organic matter and number of living
organic productions contained in the water of the West Middlesex

Company was very considerable, so much so, indeed, as to make it
pany ’

exceedingly doubtful whether the water which it supplies is filtered
before delivery or not, and, if filtered, it is evident that the process is
far from effectual. |

4th. That the water of the Hampstead Company as supplied, like-
wise abounded in a great variety of organic preductions, several of
the species being different from those contained inthe River Thames
waters. It is, therefore, very doubtful whether this water is filtered.

Some of the samples examined have been distinetly coloured, and

have even emitted a somewhat offensive smell. S

5th. That the waters of the New River and Grand Junction
Companics, the one taking its supply from the New River, the River
Lea, &c., the other from the Thames at Brentford, both contain a
considerable amount of organic matter, and many forms of animal
and vegetable life. The water of the Grand Junction Company

was distincuished especially by the larce number of asterionellas -
g Yy g

which it contained, the same diatoma was likewise present in the
water of the Hampstead Company, part of the supplies of which are
said to be sometimes derived from either the Grand Junction or
West Middlesex Company, we believe from the former.

The New River Company, as already stated, does mnot filter the

water which it supplies, and the condition of the water of the Grand

Junction Company renders it probable that this also is the case with
respect to it. | | B -

6th. That the amount of orsani¢c matter and the number of

- L4 D - -
organic productions was very much less in the waters supplied by

the ZLambeth, FEast London, and the Kent Companies. This is
explained by the circumstance that these three Companies now

supply filtered water. Living infusoria and other orgamie pro-

ductions were, however, present in every sample of the water of the
above three Companies subjected to examination, sufficient clearly to
establish the fact that these waters were not of that degree of purity
which is so desirable. The waters supplied by these three Companzes
are all river waters, and as such they are exposed to numerous sources
of contamination, - -
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(5. Rusurts of the MICROSCOPICAL EXAMINATION of WATER
stored in CisTERNS, Burts, and Tuss, with REMARKS on the
State of those RECEPTACLES, and their influence on the PurITY

of the WATER. | -

. There is great variety in the kind and size of the receptacles

used for the storeage of water. In the larger houses the water is,
of course, received into cisterns, which are either made of lead or
slate. To the use of lead for cisterns there are certain objections,

into which it is not necessary to enter here.  One of the evils attend-
ing the use of cisterns is the position in which they are too often.

placed ; sometimes they are situated so awkwardly that they can be
~ reached only with great difficulty, thus offering a considerable
obstacle to their being regularly cleaned; in some cases they are
placed immediately over the water-closet, so that the water imbibes
the emanations which proceed from it. Another evil attending the
ase of cisterns is that they are often out of condition or repair ; very-
frequently the ball-tap will not act, or is altogether removed, a great
waste of water, with inundation of the premises being the con-
sequences; what is of still more importance, the 1id of the cistern is:
often taken away, or sometimes it is not provided with a lid at all,
the water is thus exposed to air and light, and the generation and
development of animalcula and other organic productions greatly
promoted : in other cases the lids are fastened down, so that it is
impossible to clean out the cisterns at all, we have seen several:
instances of this kind, and this where a whole court is supplied by
the same tank. Examples without end might be cited of cisterns in-

all the conditions above described, but the particulars referred to are’

so well known as to render this unnecessary. ‘

* In the houses and cottages of the middling and poorér classes the -

water is, for the most part, stored in butts, tubs, and pans; these
commonly have no lids, and they are unprovided with waste pipes,
" so that it is not only a matter of difficulty to clean them, but the-
water is very apt to flow over at the top, and saturate the soil around -
the house ; the position of many of the butts and tubs is also often
as objectionable as that of the cisterns. Again, in many cases the
size of these receptaclés is so small that they do not afford anything
like a proper supply of water.. g S -
. In a great many houses the water is not laid on at all, conse-
quently there is no provision for.the storeage of water, but the daily

supply is procured out of the house, and is kept in any jugs, dishes, - -

or pans which the people may happen to possess, and which are
usually placed in the single room which serves as kitchen, sitting-
room, and bedroom. B - o ' -

“Having thus briefly referred to some of the objections attached to
the different kinds of vessels in which the water is stored, we will
now proceed to notice the character and quality of the water con-
tained in them.

In the report on water from-cholera-houses, we have already
given the results of the microscopical examination of a great number
of samples obtained from cisterns. The general results of those
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examinations went to show that those waters were, for the most part,
largely contaminated with organic matter, dead and living. I shall,
therefore, now only state the results of a few additional examina-
tions; and before doing this, T shall proceed to notice certain general
facts, which have fallen under my own observation, with reference
to the condition of water stored in cisterns. : -

A very great evil connected with cisterns is that the organic
matter contained in the water supplied to them does not find a
ready egress, but subsiding from day to day, goes on accumulating
at the hottom of the cistern ; this is owing to the tap not being
inserted into the bottom of the cistern, but some little distance up

~ the side; this liability to accumulation shows the extreme necessity

that exists for the frequent cleansing of cisterns; there is, in. this
respect, a most lamentable neglect on the part of occupiers of even

superior houses ; it is no uncommon thing for these receptacles not

"to be cleaned out for months, or even years. The consequence of

this accumulation is, that the water present in cisterns, from faults of
construction and the neglect of cleansing, usually contains a much
larger amount of organic matter than that poured into them from
time to time. , | | |

Another had effect of the storeage of water in cisterns is, that
when the lids are off, which is so frequently the case, the organic
matter contained in the water is placed under the conditions most
favourable to its development, and this development is not confined
to animaleule and other invisible forms of infusorial life, but includes
a large number of living animal and vegetable productions, but too
plainly visible to the unaided sight, as the fresh water shrimp, ento-

mostracez of various genera and species, hydra and other zoophytes, -

differcnt species of molluséa, and conchifera, blood worms, and

several other annelide; while different species of conferve and

diatomacem are often seen growing on the sides of the cisterns, and
may often be collected in handfuls. 'We have seen dozens of cisterns
half filled with green conferva and other vegetable and animal pro-
ductions. Some of the conferves and diatomacez being attached by
roots, and the hydre and mollusce, which hold on to these, seldom
escape with the water from the cistern ; . this is also the case with

the red worm and the other annelidee, but for a different reason, since

most of these are imbedded in the sediment at the bottom. of the

~ butt; nevertheless, they do sometimes escape. The entomostracez,

commonly known by the name of water fleas, moving freely and
actively about the whole water, pass out readily through the tap,
and may frequently be seen in dozens, especially in the warm wea-
ther of summer, in every jug of the water drawn. Now the entomos= -
traces are carniverous, and their appearance in water implies the
presence of other creatures, more minute than themselves, upon which
they prey. Sometimes large dark spongy looking masses are to be
seen in the water of cisterns, floating on the surface; these consist of
the polypodoms of certain species of fresh water zoophytes, entangled

amongst which are usually hydrz, annelide, and a great variety of

‘other organic productions. I forwarded the polypodoms of two

zoophytes met with in a cistern to Professor Allman, of Dublin, and
he identified one as paludicélla’ Ehrenbergii, and the other was
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almost to o certainty plumatella fruticosa. A Dbottle, containing a

large mass of these zoophytes, was brought to me by Mr. Walsh, it
was taken from a cistern; while a pickle-jar full of the same was
left at the General Board of Health by Dr. Paris; these zoophytes
were observed to make their appearance suddenly in the cisterns,
and therefore in sll probability were not developed in them. Oan
mentioning the sudden appearance of these masses in cisterns to
the engineer of the Kent Water Company, he informed me that they
were frequently developed to an enormous extent in the iron mains,
‘and this under great pressure, and notwithstanding that light is

totally excluded; their sudden presence, therefore, in cisterns is, in

most cases, probably owing to the dislodgement of some large mass
from the main, and which, becoming broken up, is discharged simul-
tancously into a number of different cisterns. o |

Although a great deal of ignorance is foo often met with on the
subject of water, yet this is not always the case, and many persons
are fully alive to the importance of obtaining pure water, are toler-
able good judges of its quality, and do their utmost to obtain it
in as pure a state as possible by attention to the condition of the
cisterns, &c. We have already referred to the practice which pre-
vails extensively in the distriets supplied by the Southwark and

* Vauxhall Company, of tying over the service pipes. pieces of muslin,

fannel, and even old stockingg, for the purpose of intercepting some
of the impurities contained in the water; this practice is still more
commonly adopted with the tap of the cistern, the quantity of dirt
and organic matter obtained in this way in a short time is often

perfectly surprising, and clearly shows that the water supplied by this

Company cannot possibly be filtered.

~ The condition of the water, as contained in any cistern or other
receiver which is uncovered and exposed to air and light, may be
judged of to some extent by its appearance as presented to the eye
alone. We have constantly observed that if the water supplied to
the cistern itself is comparatively pure, it continued so for some time
as contained in the cistern; but if, on the contrary, it was impure, it

speedily became still more so after being received into the cistern. In

 this way the water of the Southwark and Vauxhall Company con-
tained in cisterns could almost invariably be distinguished by the eye
alone from that of the Lambeth Company. | j

So long as cisterns continue to be used, and it is to be hoped that
they will not be employed very much longer, it is important that the
water should be supplied daily, instead of, as it is in too many cases

at present, every second day, or three times a week ; for the mere -

motion and agitation attending its fall into the cistern has a-great
effect upon its purity, probably owing to some of the dead organic
matter becoming broken up and oxydized. | |

In the preceding brief observations sufficient has been advanced
to show that many serious evils are associated with the use of cisterns
and other receptacles for the storeage of water. These evils can
onlybe effectually obviated by their abandonment, and by the adoption
of the constant, in place of the intermittent, method of supply.
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REesuLTs of the MIGROSCOHCAL ExaMINATION of Six additional
. Samples of CISTERN WATER. :

LAMBETH COMPANY.

126, Waterloo Road.—Collected 5th September 18.54, by Dr.
Hassall and Dr. Thomson.

This water was clear and bright, and in it, after subsidence, there

were discovered only three or four minute infusoria. A very small
quantity of sediment only was deposited, which contained scarcely

any infusoria, there were a few spicule of fresh water sponge and

frustules of a species of navicula, of cyclotella and of synedra ;
also a few exuvial masses, and part of a dotted duct or vessel.

This sample of water may be regarded as a very favourable one of
Lambeth water as now supplied. |

WesT MIDDLESEX COMPANTY.

%77, Upper Berkeley Strect.—Collected 28th September 1854, by
- : Dr. Headlam Greenhov. ;

This water was somewhat dull and opaque; it was found to “con-
tain, after subsidence, one or two paramecia, a good many infusoria,
and one polyarthra. The residue was rather considerable, and con-
tained numerous infusoria, including one oxytricha and many vorti-
celle, a few amoeba, and a good number of actinophrydes, apparently
of two species, two or three animaleule of the genus rotifer, the
stems or polypedoms of some fresh water zoophyte, frustules of eyclo-
tella operculata, and some of the slender fungus, with much dirt
and sandy matter. '

CHELSEA COMPANY.

12, Lawrence Street, Chelsea.—Collected 17th September 1854, by
| Dr. Headlam Greenhow. |

" The residue from this water was rather considerable, and of a

ellowish colour; it consisted in good part of the yellow fungus so
*ften before referred to, and it did not contain many infusoria, but
the following organic and other productions were noticed in it: frag-
ments of shells of entomostraces, two or three infusoria of the genus
amaeba, and a few monads, scencdesmus quadricauda, brown granular
corpuscles, a few threads of slender fungus, and several of the pellet-

like exuvial masses derived from entomostrace. |
This water was taken as a fair specimen of the Chelsea water kept

in tanks.
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LSRR SOUTHWAR‘K . AND..V AUXHALL COMPANY. B | (6;)dRESUI;’fS’ i_if the  MICROSCOPICAL EXAMINATION of WATEE
o 3 | . | : " procured direct from the New RIVER, the RIVER LEa, and the
Cistern at St. Thomas’s Hospital.—Collected October 1854, by . " Tmawws, and taken at different points.
The residue in this.instance was derived from the subsidence of | 1 I - IVER LHAMES. S
e X The samples were procured from the river at the following

five gallons of the water, and was so considerable that it would pro-

bably have weighed nearly two drachms. It contained numerous large situations :— |

Thames Ditton.—This being the highest point from which, at

red-worms nearly an inch in length, as well asmany dozens of smaller , , , _ _ _ : .
aninelidze, of which two species were made out, and several entomos-. B present, any of the Metropolitan Water Companies obtain their
iraces, also the exuvi, skins, and shells of the same. It contained _ ; : supplies. | . o | .
likewise - hundreds of rotifere and vorticelle. - Amongst the vegetable B - Chelsea Reach, from which point the Southwark and Vauxhall and
productions; were scenedesmus quadricauda, Sc. lunaris, and several % . :ﬂgp(l};else“ Companies still continue to takg the water Whlc_l_l they
' S . o . : .

species of pediastra; the diatomacew belonged chiefly to the genera | M hungerford Bridge.

Nitzschia and cyclotella. - Amongst the dead organic matter were | e |  Tomior Bri _
fracments of vegetable tissue, and numerous pieces of. altered mus- : ondon Bridge, and |
cular fibre, these last being doubtless derived from the feccal matter

poured into the river.

' Greenwich, within a few yards of the Hospital Ship, the Dread-
nought. - | P

i
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Cistern at St Tho_mas s Hospital—Collected October 1854, by | Thames Water from Thames Ditton.—Collected 3rd September 1854;. |

K T o Tl
o e Mr. Walker. - y | | | by Dr. Hassall. |
Another sample of this watér presented the same characters and . SR e T T
contained the same abundance of ‘the different kinds of organic , This water was. comparatively bright and clear, possessed no
matters, dead and living, animal and vegetable, as were noticed in the | 3PP1'9013!1)16 odour, but was somewhat dlsagl-eeable to.the taste.. .- - -
. - | | . In the supernatant liquid there were discovered, by means of the

revious sample. . e . . A
previous pie. microscope, a considerable number of infusoria; one, and this was-
the most abundant, was remarkable for the sudden leaps and darts
which it took, and belonged to the genus. polyarthra; a second kind:

of animalcule, which was not uncommon, was-a species of para-

| HanpsTEAD COMPANY.

P

| § "' 47, Arlington Street.—Collected 10th September;, 1854, by - N | n;;cium; ‘several of ea-cgl of these, as well as sometimes other
i . . | " Dr. Hassall. . | infusoria, were contained in nearly every - drop of this water, no.
- B o ) . | ' ] ] B matter at what depth, as it stood in a half gallon bottle, it was taken
‘g _ This water, ]ﬁli.ke those _obtmiled from the ‘seé'vme pipe ?f thci)l same | for examination. Pa, galion , | ,_fls an
ki cistern from which this sample was procured, possessec a y&, owish | The deposit which subsided was much less considerable than that.
& tinge, and deposﬁet} a conmder.able amount of sediment; this con- - from all the other samples examined. Subjected to examination
a4 tained a large flu‘smglty of 01'gam§ productions, folll' the most part of | with the microscope, however, it was found to abound in a great
&R the same genera an ]fpecleshzz,s}il; ose present nil)t gapecm?ens from . variety of forms of infusoria and -diatomaces, as well as different
Eb ‘the S,_?EY&?G pipe; * osefw 3(13 were mé’St a ‘151 ant were two or 1 kinds of fungi; amongst the infusoria may be mentioned species
three’ different species of pediastrum and scenedesmus, asterionella belonging to the genera rotifer; oxytricha, paramecium, and uvella,

by

N i'..«

._ formosa, a slI])lemes of lagenella, and two or three species of brown | and amongst the diatomacez, broken threads of fragillaria, diatoma,
moving spor es. - - and meloseira. - |

" The general results of the Microscopical Examination of the various 1 S Y - |

ecimens of Cistern Water have already heen stated. The principal : |  Hammersmith—Collected August 1854, by Dr. Hass_z_ﬂl |
‘conclusion is that the whole of these waters in use in the metropolis This water was somewhat dull and opalescent, even after standing
abound in organic matter, animal and vegetable, dead and living, twelve hours, but less so than the remaining samples; it was of 2

their condition being even worse than that of the water as procured - faint yellow tint, and its taste was disagreeable.
from the service pipes. | - - The supernatant liquid was found to contain numerous animalculee,

many more indeed than the previous sample, and especially a minute
paramecium which occurred in greater or less numbers 1m all' the
waters examined. There were also present other Kinds of infusoria,

principally belonging to the genera uvella and euglena, a. few diato-
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( [uad. . ) |

Inace®, principally meloseira varians, and several fronds of pedias-
trum. ' ' |

_The deposit was many times greater than that from the Thames
Ditton water, and it contained a good many infusoria, chicfly of the
genera oxytricha and paramecium; it abounded with diatomacez,
y especially navicule, and cells of cyclotella operculata and meloseira
nummuloides, and therc were also discovered in it hairs of wheat
fragments of decaying vegetable tissue.
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Chelsea Reach—Collected August 1854, by Dr. Hassall and
| Dr. Thomson.

~After having stcod the usual time, the water remained decidedly
turbid and opalescent, much more so than the previous sample ; it , # ,
was of a yellow colour, and disagreeable both to the taste and o3
smell. | | | /

In every drop of the fluid portion examined, numerous living animal
and vegetable productions occurred; the infusoria belonged chiefly
to the genera paramecium, coleps and uvella, a few of the peculiar
jumping animalculz already noticed, polyarthra, also occurred, while
N - there were many green and brown sporules, probably of conferva
E o and diatomacew, as well as a few frustules of cyclotella operculata.
e - The deposit was of a light brown colour and large in quality, very
2 many times larger than that of the Hammersmith water ; it consisted,

' like that of the remaining samples, in great part of earthy matter : y
mixed with various organic substances. Therewere detected in it rather LR
many infusoria, chiefly vorticellz, oxytricha pellionella, paramacia, \iE ,
actinophrides, and rotifera, also coleps hirtus, acineta mystacina, and s \ - | |

- euglena viridis; a great many diatomaceze, especially Nitzschia sigma, N | g
meloseira varians, M. nummuloides, synedra minutissima, cyclotella N & B
operculata, and navicula amphishaena; amongst the desmidex clos- N | | -/
terium Ehrenbergii, and pediastrum pertusum were noticed ; lastly, \ ' /

. much fungus, hairs of animals, of the husk of wheat, and fragments B g S

P of dead vegetable tissue were present. Figs. 22 and 23, | | | "
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Hungerford Bridge—Collected August 1854, by Dr, Hassall \ | L | -
~and Dr. Thomson. | . \\ S

TE This water was certainly still more opalescent than the Chelsea | Tl L
2 N - water, it was more deeply coloured, and smelt and tasted more dis- |
- ~ agreeably.

The number of living organic productions contained in this water
7 was less than that from Chelsea, although a single drop of it, even
3 - after subsidence, could not be taken withont some being discovered ;

| there were observed numerous green and brown sporules, animaleule
belonging to the genus euglena, and a few of the polyarthra already
noticed. - - -

The deposit contained but few infusoria, but many dialomacee,.
chiefly cyclotella operculata, Nitzschia sigma, meloseira nummu-
| loides, with a few navieale ; there were also discovered in it fragments. 5 | '
| of vegetable tissue, husks of wheat, a few pieces of altered muscular : | | .
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fibre, and some of the black carbonaceous matter derived from the

gewers. This water was evidently contaminated with sewage; the
deposit was greater from this than from any of the other samples.

- London BJ'e'dje.—Coﬂécted August 1854, by Dr. Hassall and
Dr. Thomson. - -

This water was also opalescent after standing the usual {ime, and
its smell and taste were disagreeable; it contained nearly as many
infusoria as the Chelsea water.

The deposit was less considerable, and there were present in it a |
good many diatomacez and infusoria. The animalcul® belonged to.

the genera paramecium, oxytricha, and actinophrys ; the diatomace
principally to cyclotella, Nitzschia, and navicula. There were
observed in addition one or two of the small river annelid, anguillula
fluviatilis, several desmidexe of the genus pediastrum, and filaments
of fungus. : o
The surface of this water, after having stood for some time, be-
came covered with an inidescent pellicle, derived most probably from
decomposed organic matter. - ,_ '

Greenwich.—Collected August 1854, by Dr. Hassall and
: Dr. Thomson. -

This water, like the others obtained in the vicinity of the metro-
polis, was opalescent and of disgreeable taste and smell ; it contained
a great many animalculée, though not so many as the Chelsea water.
" There were present in the deposit, which was less considerable
than that of the waters from Chelsea, Hungerford, and London
Bridge, plenty of animalcule of the genera rotifer, vorticella, acti-
nophrys, and paramecium, a great many diatomacew, chiefly of the
genera Nitzschia and cyclotella, especially N. sigma and C. opercu-
lata, navicula, meloseira, particularly M. nummaloides, and likewise
many desmidewx of the genera scenedesmus and pediastrum; lastly,
two or three fragments of altered muscular fibre were discovered,
and portions of decaying vegetable tissue.

New River COMPAXNY.

River at Sadler’s Wells.— Collected 7th October 1854, by
Dr. Hassall.

In this water after subsidence there were discovered aiew monads,
one group of green sporules, not in motion, and a minute frag-
ment of a dotted duct. After standing at rest, it threw down a
large deposit, and there were detected in it a great number
of infusoria of various kinds, including two rotifera, and a broken
shell of same ; several euglenw, one ameeba, several small paramecia,
a few of a large species, probably paramecium chrysalis, and a great
many monads. Amongst the diatomacem were frustules of synedra
ulna, and of other species of synedra, a few of two different species
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of surrirella and pleurosigma, together with'ﬁlaments'of ‘oscillatoria ;
there was also found some of the.usual slender and yellow fungi,
spicule of the fresh water sponge, and several fragments of- husk of

wheat. |
The threads which we have usually described as. those of a

yellow fungus bear considerable resemblance, as already remarked,

in colour, mode of branching, and in their tapering form, to the

stems of the production described by Ehrenberg under the name of

anthophysa; it is difficult to identify the genus, in consequence of
the absence of the animal; in one or two cases, however, we have

seen the uvella-like animalcula attached to the stems. - - -

ST . River LEA. - \

From New Canal just above -the Waier Works of the East London
'__ | - Water Company, Bow. o

.. Collected 7th October 1854, by Dr. Hassall and Dr. Thomson.

The fluid part of this specimen of water contained two euglens

~ and many infusoria of the genus monas. In the sediment there were

discovered a large number of organie productions, living and dead,
animal and vegetable. Amongst the animaleulee noticed were two

- polyarthre, many euglenw®, and an animalcule bearing a resemblance
1o a species of halteria, together with a few paramecia, one oxytricha,

and numerous monads. The vegetable productions consisted of diato-
maces principally and fungi, the former embracing the genera
navicula, cymbella, cocconema, pleurosigma, (including one frustule
of P. hippocampus,) also a.thread of meloseira varians; fwo pediastra
and one closterium® were the only desmidee seen. Of the fungi
three species were found, one in germinating sporules, the usual
slender fungus, and the yellow branched production above referred to.

Amongst the dead organic matter were portions of the shells of ento~

mostracez, and pieces of decaying vegetahle tissue.

The following conclusions may be deduced from the foregoing
Microscopical Examinations of the waters of the Thames, New
River, and Lea:— | | ; )

That organic matter, both dead and living, animal and vegetable,

~ was present in very considerable amount in the whole of the waters

subjected to examination.

~_That in all the waters living animal and vegetable productions
were . discovered in considerable numbers, and these not merely in
the deposit, but in nearly every drop of each of the waters after they
had stood the isual time, and after all but the lightest solid matter
and the. more active living infusoria had consequently subsided,
That nearly all, if not the whole of the living productions noticed,
infusoria, diatomace, and desmide=, belonged to genera and species

~ which have been long known, and which have been described in
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systematic works for years;: moreover the great majority of them aré
present in impure waters at nearly all times and seasons. :
- That amongst the organic productions in the waters of the West

Middlesex, Chelsea, and Southwark and Vauxhall Companies were -

several species, principally diatomaces, which occur only in brackish
water, as Nitzschia sigma, and méloseira nummuloides. This fact
clearly shows that a certain portion of sea water findsits way nto
the Thames as high up as the sources from whence the above
Companies take their supplies. The number of these productions
is far less in the water of the West Middlesex Company; and

still higher up, as at’ Kew, -they appear to be nearly lost all toge-

ther. When we consider that a few miles lower down the ‘river,
as at Oravesend, the water is quite salt, the fact that Thames
water near London should be thus affected need hardly -occasion
surprise. | | T e e
That in none of the waters was anything observed which could be
supposed to exert any-specific effect in the production of cholera.
That the presence of all these various living productions in ‘such
large numbers clearly demonstrates the very impure character of the
whole of these waters, especially that of the Thames, as taken from
the river. Between the samples of water taken near the bridges
and that from Thames Ditton a very marked difference was, how-
ever, observed. o | |
That two of the samples examined were demonstrably contami-
nated with sewage was shown by the presence of the black carbona-
ceous matter so abundant in sewer water, and the fragments of
altered muscular fibre. | | -
Tt should be stated that the several samples examined were pro-
cured at low water, there not having been any rain for some days. -

There still remains one or two particulars of an interesting cha--
racter in connexion with Thames water, which may now be referred

to. The effect of the incessant traffic of steamers on the river is to

‘keep the water in a state of perpetual commotion, which no doubt

assists in breaking up and dissipating the dead organic matter con-
tained in it, and thus powerfully promotes purification. Another

consequence of the river traffic is that it stirs up the finer particles

of earth, and diffuses them throughout the water; they are thus

brought into contact with the fragments of organic - matter. derived

mainly from the sewers, and to which fragments they adhere. Now,
there is but little question that the decomposition of the organic
matter is greatly modified by this intimate blending with earthy
iatter, the deodorizing and purifying powers of which have been
recently shown -to be so great. ‘When The_mmes-water, taken near
the metropolis, is held up to the light, it 1s seen 1o ‘be studded
with particles resembling sand, these do not consist of sand, however,

but are really fragments of organic matter, with very fine earthy

matter adhering to them ; this is shown by the circumstance that if
you press these particles, unlike sand, they are found to be quite
soft and yielding. Thames -water, taken higher up the river, does
not present any such appearances. | 5 .

Some idea of the quantity of organic matter presentn the water of
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the Thames, near London, may be obtained in the following simple
manner:—if a little of the sediment, after being well dried, be held up
for a minute or two over the flame of a candle it will emit an odour
which is most disagreeable and disgusting, arising from the evolution
of gases from the decomposition of the organic matter. |

I have already referred more than once to the occurrence in
Thames water, near the metropolis, of productions which belong to
salt or brackish water, a fact which shows that a certain quantity
of that water must actually make its way up the river considerably
beyond Chelsea. This onc circumstance, independent of all other
considerations, is sufficient to condemn the River Thames in this
part of iis course as a source of supply. The fact that chlorides are
frequently present in water near the metropolis in considerable
amount has often been noticed. It has hitherto been considered that

“these were derived almost entirely from the sewage poured into the

river, and although there is' no doubt but that this is so to some
extent, yet unquestionably in many cases the principal part of those
chlorides is introduced through the portion of seca water brought up
by the tide. | .

(7)) REesuLts of the MicrOSCOPICAL EXAMINATION of some of the
DeepeEr SPRING and WELL WATERS, principally in and near
LoONDON. )

The position assumed in the remarks made introductory to the

report on water being correct, viz., that the presence of organic pro-
_ductions, and especially of infusoria, is to be regarded as a sign of
impurity, and as an evidence of contamination, then the deeper well
and spring waters which have not been exposed to any source of im-
purity, as by proximity to cesspools or privies, ought to be free, or
nearly so, from those evidences of contamination, and they should
not contain organic productions, either dead or living, especially the
Tatter, of any kind or description. | | |
Tn order to ascertain if this be so or not, we have procured speci-
mens of some of the deeper well and spring waters, obtained for the
most part in and mear London. The results of the microscopical
examination of these waters we shall shortly proceed to state.

There are a few precantions which should be observed in the col-
lection and examination of these waters; the bottles should be Win-
chester quarts, they should be thoroughly cleansed, and they should
not have been used for the same purpose before, lest animalcule or

. other matters should have been left behind from the previous water.

The sediments or residues, if any, should be separated as in other
cases, but the greatest care 1s requisite that the glasses nsed for sub-
sidence should be serupulously clean; lastly, the cells and glass
covers used in the microscopical examination of the waters should be
new, and should not have been previously employed for the same
purpose. - |
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Should it appear as the result of the following examinations, that
these waters are free, or nearly so, {rom living organic productions,
then very valuable results will have been arrived at, for standards
will have been obtained, by which all waters may be compared as
regards their purity and freedom from organic matter, the principal
and most injurious contamination to which water is subject. ”

Further, the fact will be established that there are in nature
waters furnished in abundance, and capable of being supplied for
domestic use, which are for the most part free from contamination
with solid organic matters, and which, if present at all, are usually so
in quantities scarcely recognisable with the highest powers of the
microscope.

Well in Trafalyar Square.—Collected 25th November 1854,
by Mr. J. H. Sandwell.

After prolonged examination, not a vestige of solid organic matter
was detected in this water. | :

Artesian Well, Piccadilly.—Collected 16th December 1854,
| by Mr. Miller. | | |
A very small quantity of sediment, of a yellowish colour, was de-
posited from this water, but more than might have been anticipated.
The infusoria present consisted of one wheel animalcula, rotifer
vulgare, and two of the ecl-like annelid. In addition, there was a
little of at least two different species of fungi, one belonging to the
genus dactylium, three pieces of dotted ducts, a fragment of fir-
wood, a piece of straw, four or five of the brown ova cases, together
with a little grit. , -

It is evident, from the contents of this water, that 1t is exposed to
some slight source of contamination, probably some of the waste
and rain waters may make their way into the well through the
grating beneath the pump. |

Pump in Vigo Streect.—Collected 16th December 1854, by
- Mr. H. Miller. o
There was scarcely a particle of sediment from this water visible
to the unaided eye. No infusoria of any kind were present init, but
it contained a good many of the brown ova cases, single and in masses,
one bunch of threads of the slender fungus, several minute fragments
of decaying vegetable tissue, and a little gritty matter.

Spring in Kensington Gardens—Collected 25th November 1854,
| by Mr. J. H. Sandwell. |

In this water but one minute animalcule was seen, two or three
sporules of a species of fungus, and-a little organic debris.

Spring in Hyde Park.—Collected 11th December 1854, by
Mr. J. H. Sandwell. -
Degree of Hardness, 16:5°
No sediment was deposited from this water, neither were any
living organic productions discovered by means of the microscope.
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. Well: in- Camden - Town.— Collected. 30th Novembel 1854, by
Mr. J. H. Sandwell.

There were detected with the microscope in this water only ﬁve
or six minute monads, and a very few yellow fragments, composed
probably, of decayed organic matter.

Well at Messrs. Barclay and Perkins’ .;Coﬂeeted 23d N ovember
1854, by Mr. J. H. Sandwell,

After havmo' stood some time, this water deposited a few brownish
fragments, eompoeed apparently of decayed organic matter, together
with a minute fragment or two of decaying veo‘etable tissue ;- the

-only living produetlons discovered were two minute infusoria, about
~ the size of monads. |

Well at Messrs. Combe, Delaficld, and Co.’s’—'Colleeted 24th October
1854, by Mr. J. H. Sandwell.

Degree of Hardness, 5°

In this water but two minute infusoria were seen, and a vely few
crystals of carbonate of lime. . | | |

Well at Messrs. Meuz and Co. s—-Co]leeted 27th November 1854,
‘ by Mr. J. H. Sandwell.

A. very minute Quanhty of sediment subsided from this speen:nen,_

which consisted of brown amorphous matter, with a little grit, no
organic produetlons seen, except a few stationary vibriones in clusters.

Well at Messrs. Whitbread and Co. s——Collected 27th November
1854, by Mr. J. H. Sandwell.

Scarce a trace of sediment subsided from this water, all tha,t could

 be discovered was a very minute quantity of yellowish matter, and
- a few particles of O'rlt Not a single animaleule of any deccrlptlon,

was present.

Well at .Messrs Reul and Co.’s—Collected 27th Novembel 1804
‘ - by Mr. J. H. Sandwell. - -

N ot a particle of sediment nor a smgle orgame produetlon eould-

bé detected in'this specimen of water.

| Wéll at Messrs. Calvert and, Co. s-——Colleeted 27th N ovember 1854 _-

by Mr. J. H. Sandwell.

After standing for some time, a little brownish amorphous matter
was deposited; in this was discovered, with the microscope, one eel-like

annelid, a single thread of oscillatoria, a little slender fungus, and Q-

few minute fragments of decaying vegetable tissue.

Well at St. Bartholomew’s Hospiial. —Collected N ovembe1 1854
- by Mr. J. H. Sandwell.

A very minute quantity of sediment was deposﬂ;ed from t];us W'rter |
Amongst the infusoria found in it were six or seven of a species of

cel-like annelid, differing from the ordinary river worm in the form

of the tail, Wlneh ivas prolonged into a kind of hair or bristle, a

rotifer, a,nd several small “oxytriche. A.moncrst the vegetable pro;
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duections, one lar ge thread of a green eonferva, a navmula, and some of
the slender fungus were seen; it also contained a piece of firwood,

‘and rather many other fmo*ments of dead and decaying vegetable

tlssue, and a little gritty matter

W’ell at Tottenhiam—Collected 99th November 1854 by
"~ Mr. J. H. Sandwell.

This specimen of water at first presented a sllghtly reddish tinge,
and th1eW down, after standing for a time, a considerable deposit,
also of areddish colour, and which was gritty, the colour was pro-
bably.due to the presence of carbonate of iron. = Not a single -ani-
malcule seen, or any other description of organic productxon

.W ell at Tooting.—Collected 30th November 1854 by |
Mr. J. H. Sandwell:

This water presented a dull and opalescent appearanee ‘but 1ot a
single living produetlon of any kind or description was dLoerned

1111t

Sprzng at Watford—Collected 24th Nov ember 1854, by -
Mr. J. H. Sandwell. -

Degree of Hardness, 18:5°

This water was perfectly clear and bright, and after having stood

the usual time, the only organic ploduetlons found in it were five or

six minute infusoria, about the size of monads, no other solid matter of

any description was seen in this water, with the exeeptmn of a few

‘groups of elystals of carbonate of lime.

Surface water at Farnham.—Collected 6th December 1854 by
J. M. Paine, Esq.

In this water there was observed, with the naked eye, a qmall -

quantity of debris, of a reddish colour. After subsidence, rather

many infusoria of the genus monas were detected, and five or six

larger species of infusoria, together with four of the eel-like annelid,

anguillula fluviatilis; there was present in it also a small quantity of

the thallus of a fungus, and two or tluee fragments. of decaying
vegetable tissue. | |

| T/ze same, from tap at Mr. Puiné's House. -—Colleeted 16th Decem—

ber 1854, by J. M. Paine, Esq.

After standmg at rest, this water threw.down rather much sedi-
ment of a dirty brown eolom, n wh.leh were seen several organic
productions. Amonwst the living ones were found a stentor, . tlnee
rotifera, the same number of v01t1oellfe, two or three oxytriche, a
paramecium, a few monads and some vibriones, together with thr eads
of the slender fungus; the dead organic matter consisted of numerous
pieces of deea,ymcr vedetable tissue.* '

* These two waters, being nether spring nor well waters, but surface water, are
exceptional, and ouaht scarcely to have been deccrlbed in the same Report as the other
waters, . T .
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'Spring at Waddon Farmyard, adjoining Beddington.—Collected
23d November 1854, by Mr. J. H. Sandwell.
| - Degree of Hardness, 12° o

This water let fall a small quantity of brown sediment, chiefly
organic. ~In this, only three infusoria were seen, viz., two annelidwe
and one other rather larece animalcule. It abounded, however, in
vegetable productions of different genera and species, as follows:—
 numerous threads of confervee, embracing two species of vesiculifera
threads of oscillatoria, zygnema and lyngbya. Of the desmidew, three
fronds of pediastra only were seen, but a good many diatomacez,
which included especially meloseira, two species, as M. varians and

M. arenosa, navicula, pinnularia, nitzschia, and fragillaria, with a few

frustules of two or three species of synedra. |
Amongst the dead organic matter were broken pieces of shells of

daphnia, many fragments of spiral vessels, and other decaying vege-

table tissue.

| Well at Messrs. Allsopp’s, Burton-on-Trent.—Collected 30th
' " November 1854.

. After subsidence, not a single animalcule, even a monad, could be
discovered in this water. - The only solid contents which were pre-
sent were a few simple and aggregated vibriones, and the threads
‘and sporules of a fungus, one small piece of firwood, and three or
four fragments of decaying vegetable tissue. - '

Well at Messrs. Allsopp’s.—Collected 30th November 1854.

A second specimen of Burton water was subjected to microsco-
.pical examination, and this was found to be equally free from
animalcula or infusoria. | - |

Mxr. Allsopp, in a letter, gives the following account of the Burton
wells :-—<They are not more than 32 feet in depth and about 21 feet
in diameter; they take their source from some hills in the neighbour-
hood, which abound in gypsum,and the water passes through gravel
and a stratum of quicksand, which often impedes the operations of the

“borer.” _

‘Well at Messrs. Bass and Co.’s, Burtvn-on-Trent (Old Brewery).—
| ‘Collected 1st December 1854. -

A minute quantity of sediment visible to the naked eye subsided
from this water; in it there were discovered several infusoria, em-
bracing the following genera:—two of the eel-like annelid, eight of
the usual species of vorticella, also one of another species, and
five or six monads; it likewise contained sporules and threads of
fungi, some of the brown ova cases before referred to, five or
six very small fragments of decaying vegetable tissuc and some
yellow organic debris. |

JVell at Messrs. Bass and Co.’s, Burton-on-Trent (New Brewery).—

' - Collected 1st December 1854. = . -

This specimen of water was procured from another well on the pre-

mises of Messrs. Bass and Co. The only living productions discovered
were one monad and three or four threads of the slender fungus.
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The following are Samples of the Water of the WooLwicH, PLuMF-
STEAD, and CHARLTON COMPANY. |

Covered Reservoir.—Collected 16th December 1854, by Dr.
Hassall and Professor Clark.
Degree of Hardness, 825°

Not the smallest particle of lorganic matter of any | description
was present in this water, but only a minute deposit of microscopic
crystals of carbonate of lime. - -

Tap of House of Mr. Richston, Woolwich.—Collected 16th Deceﬁber :
1854, by Dr. Hassall and Professor Clark.

 Degree of Hardness, 8-25°.

The only evidence of the existence of organic matter discovered in
this water was a single infinitessimal animaleule; minute crystals of

carbonate of lime were rather more abundant in this than in the

previous sample. | -

Well—Collected 16th December 1854, by Dr. Hassall and
Professor Clark. |

- Degree of Hardness, 21-75°
Not a single living organic production or other solid trace of organic
matter could be discovered in this water; the deposit of carbonate of
lime was two or three times more considerable in this than in either
of the two previous specimens. |

The results of the examination of the three waters above described,
obtained from the works of the Woolwich, Plumpstead, and Charlton.
Water Company, are satisfactory in a high degree, because they
afford convincing proof of what may be actually and practically
accomplished, as relates to the presence of infusoria and other or-
ganic matter in water. Here we have an example of a deep well
water free from organic matter as taken from the well, equally
so as furnished to the consumer. These results are the more satis-
factory since they are obtained without having recourse to filtration;
the natural purity of the well water, together with the effect of the
softening process, being such as to render filtration unnecessary,
there being, in fact, nothing to separate from the water by filtration.

The case of this Water Company affords satisfactory evidence of

the utility of Professor Clark’s softening process. This water,
Professor Clark states, as it comes from the well, has a hardness
of about 2175 degrees, and this, after softening, is reduced to
8-25 degrees, all of which, with the exception of 1'6 degree, is due to’
neutral salts, - :

With a view to obtain a further proof of the comparative freedom of
this water from organic matter, I examned some of the chalk which
was deposited after the addition of the hydrated lime; I found it to
be perfectly white, to exhibit no evidence of organic matter under the
microscope, and to evolve no odour of organic matter when burned.

The contrast between this chalk and that which is deposited in
kettles, boilers, &c., after the boiling of Thames water is remarkable,
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the:one ‘beirig as:white s the purest chalk; and ‘the-other of a deép

and dirty yellow eolour.® - =0 ... oo

- .'gt thus appears from the above examinations of SPRING and WELL

waters— ° I T B -
That the majority of the different specimens of deep well and

Spring waters examined were remarkably- free -from organic matter,

In:many, not a single living ‘organic production of any kind- was- to

- be-discovered ; while in-the remainder; with the exception of the

‘Wadden water and one of the two samples of Farnham water, the
J;Ember of organic productions was exceedingly small.
-“TPhatin " none - ofthe waters, with the- exception of- that from
‘Wadden, were any organic productions found belonging to the orders
confervew, desmidew, and diatomaceze, and rarely an)? belonging to
the: class of fungi, somany species of which are almost. invariabl
present in.nearly all the river waters in use in the metropolis. ..
- That in those cases in which organic matter, or living organie.
productions, were discovered, their presence was readicfy to be
~accounted for, by reference to special circumstances connected with
ea-chfcasg.'- _Thns, the water from the Wadden-spﬁng is in immediate
communication with a shallow pond full of plants, weeds, &c., and the
productions found in this water were; therefore, no doubt deri;red from

- the. pond. in question. In other cases, much of the organic matter

present consisted of fragments of decaying vecetable fissue and
o@ezlf._tll.l{ltter' which had evidently beég igtfori:uced into t]feq?vitglf:
from without, the surface of the wells being, in many instances, un-
covered and exposed. 1 R T

. Had certain of these waters not been exposed to these compara-
tively-slight sources of contamination, and had, perhaps, still greater
_care-been exercised in the method of procuring them, we have good
redson for believing that scarcely a single organic production of any

 Kind“would have been found in any one of the well and spring waters:

subjected to microscopical examination. - - - T
' "We have thus then obtained convineing and positive evidence that
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cdoveredy in the latter, dozens of speciés belonging to different classes.
and orders of living organic productions were' commonly to be met’
with in abundance.. . .- . - Ce e -

. It is, theréfore, entirely unneceSSa-ry:tliat' the waters supplied for-

domestic purposes should contain animalcule or any other-organie:
productions:-- The majority of nearly all the spring and well: waters
which are not specially contaminated are, as has already been:shown;
free from them, as is also rain water, the water derived from the:
melting of snow and‘hail, and fresh distilled water. . =
-If impure water be a source of disease, especially epidemic disease;
there is'no question but that it is so principally through the organic
matter contained in it, and hence the importance of supplying watei-
which is, as near as practicable, free from ‘organic matter. - .-

.- Thée only objection to certain well and spring. waters is their hard~
ness; this, however, can scarcely, under any circumstances, be a
source of epidemic disease, although it is- possible in-some - cases,
where the water has been very hard indeed, and where' it has been-
long used, that it may be productive of certain urinary afféctions.:

: On the other hand, a great many well waters are not hard at all;
moreover, the quality of hardness is one that admits of remedy. .-

-+ A very striking proof of -the difference in the keeping properties:
of pure and impure waters..is shown by the following simple -pro-
ceeding :—If two wide-mouthed-glass-jars, holding each -about a
gallon, be filled, one with pure well water, and the other with xiver.
water, and loosely covered and exposed to-the- air,light; and- sun;:

one will usually remain without perceptible change for weeks; and-

even months, while the sides of the other glass will-become - coated:

with green -and brown;- owing to the development of confeive, des- -
midez; and diatomacez. This difference is mainly*explained by the-
- freedom of the well water from organic matter, the river water not-

only - containing organic matter, but also the seeds or germs of a-
variety ‘of organic productions, ready to become developed the moment
that circumstances concur favourable to their growth. no

I am informed, however, by Professor Clark, that vegetable
productions are apt to become developed in hard chalk waters when
exposed to air and light, but that no development of them takes place
for weeks, and even for months, in the water, after having undergone
the softening process. e

.1:"‘ SRRy

THE DEEPER WELL AND SPRING WATERS ARE, FOR THE MOST
FART, AND WHOLLY WHEN NOT EXPOSED TO SOURCES OF CONTA-
iiIgATION, FREE FROM ORGANIC PRODUCTIONS OF EVERY DESCRIP--
“Itis interesting to contrast the results of the examination of the
above waters with those furnished by the waters of the different
Compiénies which take their supply from the Thames, especially
t_he Southwark and Vauxhall Company. While, in ;]19 case of
many of the former, not a single organic production was to be dis--
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CONCLUDING REMARKS.

Froat all that has now been advanced in reference to the condi-
tion of the water supplied by the different Metropolitan Water Com-
panies, it appears that, during the period of this inquiry, when the
‘cholera epidemic prevailed, as well as subsequently, the waters
furnished by those companies were very far from possessing the
requisite purity, in consequence of the large quantity of organie
matter (which is the worst contamination to which water can be
subjected) contained in them. Even in the water supplied by the
Lambeth Company, which is comparatively the purest of the whole,
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* There are two other circumstances which have been reported i ence
the Plumstead water which may here be mentioned, One I;s thattgh?:ofl‘tnenllzifere?::e:g
exeris a marked effect over the growth of vegetation in the water when sulgelc):ted to
exposure. In the unsoftened or partially softened water a green vegetation - ig: apt to
appear, while in that which has been softened no such growth occurs. The seI::ond
particular js that the water when pumped up from the well has a temperature of about 45°
Fahr., and being kept first in deep, open, softening reservoirs, and afterwards bein stored

-n covered receptacles, it becomes but litfle reduced in temperature, The cons% uence
of this is that it scarcely ever freezes even in the coldest weather when in the rese%voirs
and is much less apt to do so in the distributing pipes than ordinary river water, a source
of very great inconvenience being thereby to a great extent avoided, S '
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Kl i | _ £ , | SEWEII WATER | P} 24
i organic productions, dead and living, animal and vegetable, are found (Taken freomn the Sewer in Siver Stree.)
Bl in not inconsiderable numbers, and this water furnishes the type e S |
Bl of that with which, in 1855, the greater part of London and’ its
- vicinity will be supplied, in accordance with the recent Act by which
R the water supply of the metropolis was regulated.
- HE The metropolis, then, after that year will still continue to be sup-
B plied with river waters containing various kinds of organic matter,
R meluding numerous living productions. Now, that there is no neces.
Bk T sity that this shonld be, has been clearly proved by the case of the 4
~ BhE Woolwich, Plumstead, and Charlton Water Company, which supplies ?
‘ i [ a water entirely free from living organic productions of every descrip- s
- Gl tion, as also by the condition of most deep wells and spring waters. 3
- 8 The present condition of the water supply of the metropolis not 3
- HEB being satisfactory, and it being but little probable that it will be so 4
. B at the expiration of the period above referred to, it may be well to 4
- HH bestow a few remarks upon the further steps which might be taken £
i with a view to its increased improvement. One step which should j
Rl | certanly be adopted is the substitution of the constant for the inter-
B! mittent system of supply, as that would entail the abolition of L3
gk cisterns, butts, tubs, &c., with all their great and concomitant evils ;- e
2 1 i I trust that the legislature will insist upon the fulfilment of this 3
i 4] f N mmportant proviso of the recent Metropolitan Water Act. 3
Eil h It is questionable whether by any process river water can, under 4
| any circamstances, be supplied of the requisite degree of purity, 3 ¢
owing to the thousand sources of contamination to which this descrip- ZN
- tion of water is subject. To afford even a prospect of its being so, Nz
1t is necessary that a method of filtration should be practised much =
- more effectual than that at present adopted. It is further well 4 g
worth full consideration as to whether benefit would not result from /3,{
the employment of Clark’s softening process ; by this means, espe- 3 S
cially if combined with filtration, a great portion of the organic mat-
ter contained in river waters might undoubtedly be got rid of. .
If the metropolis had to be supplied with water anew, rivers ought b
not to be had recourse to at all. . A large supply of water of the
purest description may undoubtedly be obtained from deep wells and g
springs, and be delivered to the consumer on the constant system of 3
supply, free from every description of solid organic impurity.
: | Having frequently noticed a great difference in the quantity of i
S living organic productions contained in different samples of the water B
3 | of the same Company, professing to supply only filtered water, T . : ,
2 am led to make the inquiry, Whether is 1t possible fora Company o i{
& | supply water at one time filtered and at another not ? ‘Whether, in 4
fact, are the works so constructed as to render such a thing possible ?
If it be possible, then have the public no guarantee that they will e Pt nls ot Stencir Dimguis 1 e s and Intratements
invariably be supplied with filtered water, even by those Companies i Wl fln it e Wt
which have undertaken to furnish filtered watey only. It is of con- " I b b - P e Sirt oseds
sequence that this point should be clearly ascertained. . B ataats B b 1{}" st
| ArrrUr H. Hassanr, M.D., F.L.S. b M el gt £ R

-~ 21st Dec. 1854.
Bennett Street, St. James’ Street.
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- Artesian- Well near Tra--
Artesian W ell, Piccadilly.
- Pump in Vigo Street.
. Spring .in _Kensington
| Spring in Hydé Pak. |
" Well in Camden Town.,
" Well at Messrs. Barelay’s.|
Well at Messrs. Coombe’sr
. Well at Messrs. Whit-

- Well at Messrs. Calveit’s.

" Well at Tottenham.
- Well at Tooting.

. The same from tap, Farn-
* Well at Messrs. Bass’. S
Well at Messrs. Allsopp’s.|

- From Well belonging to

283

TABLE VIL

Resurts of the MicroscoricaL ExayanaTioNn of some of the deeper
Srring and WELL WATERS principally in and near LoNnpon.

Address.

‘General Results of Examination.

- falgar Square.

Gardens.

Well at Messrs. Meux.
“bread’s.
Well at Messrs., Reid’s.

Well at St. Bartholo-
mew’s Hospital.

Spring at Watford.

- Surface water dt Farn-?' -

ham.

ham.
Spring at Weddon, near. .
Bellington.

Well at Messrs, Allsopp’s.
Well at Messrs. Bass’,

the Woolwich, “Plum-
- stead, - and. Clnrltou
‘Water Company.

From covered Reservoir
belonging to the same
Company,

From House of Mr. Rick-
son, supplied by the
same Company.

The results of the microscopical examina-

tion of these waters are satisfactory 'in
the highest degree. It appears, as might
have been anticipated, that the deeper well
and spring waters, when not exposed: to
. special sources of contammatlon, and they
rarely are 80, are absolutely free from
living organic’ productions of every kind .
and form. Thus thére exist in nature
* waters_in-abundance, and easily procur-

" - abhlé, which are not open to the serious

- sanitary objections which attach to nearly
- all the waters by which the Metropohs is
at present supplied.

I‘urther _the case of the Woolwich, Plum-
stead, and Charlton Water Company
proves that these waters may be supplied :
to the consumer in a state of almost abso- "
lute purity, and entirely free from even"

organic’ matter. -
For furtlier particulars, see page 267
For general conclusions, see page 269.
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