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TaE result of the discussion on Dr. Klein's report has been to
confirm his criticism in every particular. The objections
which have been raised to it have turned out to be either
baseless or irrelevant. In so important a matter, however, it
is desirable to avoid any possible misapprehension; and the
principal points which have arisen may with advantage be
considerecd together.
The bacteriological examination hitherto practised by the

distinguished chemists who examine the London supply
has consisted in countin1g microbes. Small quantities of
water have been inoculated into solid media, plates have
been poured, and the colonies which developed at the
temperature of the room have been counted. Dr. Klein, in
agreement with Mr. Dibdin, pointed out that the method of
incubation at the temperature of the room might fail to
develop more than a fraction of the microbes; and in his own
examiDations he took, as did Mr. Dibdin, the course usual
with bacteriologists of placing the plates in an incubator at a
constant and suitable temperature. Dr. Klein's figures as
well as Mr. Dibdin's showed the presence in the water of very
many more organisms than had been found by the analysts
to the water examiner and the companies; and he referred
the discrepancy to inadequate incubation in the earlier
observations.
The case for the water companies, on the other hand, was

that the samples received by Dr. Klein had been collected in
dirty bottles by a County Council workman, and that Dr.
Klein had postponed their examination until the number of
microbes had increased sufficiently for his purpose. Passing
by the innuendo of this argument, which discredits only the
anonymous person who has thought proper to make it, it now
appears that each of these statements is contradicted by the
facts. The water was drawn from the hydrants by an expert.
It was collected in Winchester quarts which had been
thoroughly cleaned with strong nitric acid, and were washed
out two or three times with the actual water to be examined.
The adequacy of this measure was first controlled by
the simultaneous collection of other samples in sterilised
vacuum tubes and small sterilised bottles, which gave
precisely the same results as those given by the
water of the Winchester quarts, and the larger quantity was
therefore preferred as likely to give a greater accuracy. The
time of the experiments was midwinter, and at the prevailing
temperature no material multiplication of organisms could
have occurred in the short interval between collection and
examination.

This point failing, it was suggested that samples taken
from hydrants, and not direct from filter beds, could not
properly measure the efficiency of the filtration, because in
the interval between filtration and arrival at the hydrants a
very large multiplication of organisms would have occurred.
It would need strong evidence to demonstrate such multi-
plication in the mains at winter temperatures. But the sug-
gestion is in any case irrelevant. If it be the case that
microbes multiply in the companies' water at a rate sufficient
to explain the discrepancies between Dr. Klein's enumera-
tion and those of the previous analysts, the possibilities for
mischief of even a minute infection at the filter will become
to the same extent enlarged, and the need for either a
strictly pure supply or a rigid bacterial filtration becomes the
greater.

Dr. Klein's position, however, in regard to the bare count-
ing of microbes, is that the process is not and cannot be con-
clusive, and this is beyond doubt the view of all modern bac-
teriologists. The test was suggested in the very earliest days
of the bacteriological examination of water. It was based on
a purely arbitrary standard, the validity of which has never
been substantiated, and has repeatedly been discredited;
and even its originators can only have put it forward as a
stopgap until increased knowledge should supply a more
scientific and trustworthy criterion. The presence of microbes
in very large numbers, as Dr. Klein points out, may throw
suspicion on a supply; their presence in small numbers
cannot possibly warrant its purity. This proposition, which
is now everyday doctrine, was verified in that part of Dr.
Klein's report which demonstrated the truth of the suspi-
cions excited by the results of the numerical tests, andwhich
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the supporters of the present supply for the most part ignore.
Dr. Klein examined the organisms contained in both the un-
filtered and the filtered water, not merely as to their numbers,
but also as to their nature. He found that among the mi-
crobes large numbers of the bacillus coli repeatedly occurred
in both unfiltered and filtered waters, and that, in addition
to the microbes, organisms many times as large as
the largest known microbe of infectious disease, and
associated normally with sewage, appeared also both in
the raw water and in the filtrate. From these circum-
stances he concluded that the filters had on these occa-
sions failed to keep back the sewage pollution known to
exist copiously above the intake; and he points out that
nevertheless on some of these occasions the bare number of
microbes was within the limit arbitrarily assumed as being
safely permissible. It has been suggested that the bacillus coli
occurs in smaller numbers in many things besides sewage.
Dr. Klein draws attention to this in his report. He adds,
however, that when that microbe is found in water in large
numbers, it creates a strong suspicion of sewage pollution,
and on the occasions in question the passage of the sewage
organisms, far larger than bacillus coli, which do not possess
its ubiquity, shows that the filter must at some points have
left practically an open road for the passage of sewage mi-
crobes, of the presence of which no hint could have been
derived from any process of merely counting the bacteria.

Finally, it has been suggested that, though the microbes
passed by the filters on these occasions may have been both
numerous and sewage-borne, they were not pathogenic.
This statement is true in the sense that no microbes of
specific infectious disease were recognised; but there is no
evidence to show whether they did or did not include organ-
isms determining non-specific diseases. However this may
be, the point is irrelevant. The object of the examination
was not to ascertain whether the water supply was at the
time the bearer of an acute specific infection. It was intended
to ascertain whether, in the event of such infection being
conveyed into the unfiltered water by the sewage which
normally introduces it, the filters would or would not
arrest the infection. The result showed that the filters
passed probably microbes, and certainly much larger organ-
isms derived from the sewage. From this result it follows that,
if on those occasions the water had contained the organisms
of specific infectious disease, all of which are many times
smaller than the animalculse passed by the filters, the infec-
tion would have passed through into the water mains. It can
certainly not be seriously suggested that it would be ex-
pedient to postpone such observations until the state of in-
fection had actually arisen.
The conclusions arrived at independently by Dr;

Klein, Mr. Dibdin, Dr. Dupr6, and Dr. Stevenson are
therefore not only unshaken but confirmed by the
discussion to which they have been subjected. The pre-
sent state of the London water supply as little admits of
toleration with safety as it justifies hysterical panic.
Briefly, it amounts to this, that through the impurity of its
water supply London is normally subjected to an annual toll
of preventable disease. This permanent toll represents in
itself a sufficient aggregate of sickness and mortality to be
worth serious consideration. It is, however, small compared
to the sacrifice which might at any time result if a vigorous
infection should pollute the water during one of the periods
in which the filters failed. The remedy must be found in
either a fresh pure supply, or a trustworthy and controllable
means of purifying the supply which we have.

ON the suggestion of Dr. Nicholson, Professor of Natural
History at the University, the Town Council of Aberdeen
agreed some time ago to utilise part of the buildings of
the old bathing station as a marine aquarium. The tanks
have been made, and the further necessary fittings are in
hand. In view-of the great importance of the fishing trade at
Aberdeen further developments have been contemplated with
regard to combining a department for fish hatching and
culture on a scientific basis with the aquarium. It is to be
expected that the investigations carried on in such an insti-
tution should prove of great interest and importance to the
students of zoology at the University.
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