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STUDIES IN THE BACTERIOLOGY OF WATER* 

By Denis B. Wood

In calculating percentages nothing is to be gained by 
working out the percentage of water-samples which contain 
streptococci or B. coli respectively in the different amounts 
I he percentage results are worked out in two ways. In one 
way each group of B. coli prevalence is taken separately 
and the percentage prevalence of each group of waters on a 
streptococcus basis is calculated. In the other way each 
group of streptococci prevalence is taken separately, and
is rePcoiCdedtage PreVaIence of the waters on a B. coli basis

T T is well known that bacteriological examinations of water 
supplies are directed to the detection and enumeration of 

What are known as “indicator organisms”—that is to say, 
organisms which are always to be found in large numbers 
in the excreta of man and animals. The presence of such 
organisms in water indicates potential danger to the health 
o consumers, for individuals suffering, or having suffered, 
oven at some remote time, from typhoid fever and kindred 
diseases may void the specific organisms in large numbers 
in their excreta.

An example will make this clear. Take, for instance

no streptococci; 04 or 32.3% contained bTcoT The mean 
of these two numbers (49.2 and 32.3) is 40%, and gives a 
air average of the number of samples in which B coli mav

sentPreT Tv, °nly m,0derate numbers and streptococci ab 
,, Ia other words, the chances are rather more than 

even that streptococci will be found, and if not found in 
one sample they probably will be in the 
rate in subsequent examinations.
B. coli and streptococci is 
wishes to

Contamination of water with excretal matter derived 
trom animals is of less potential danger?, for the lower 
animals are not to anything like the same extent subject 
o these diseases. They are known, however, to be subject 
° infection with the Gâertner group and paratyphoid 
acilli, and with animal parasites, though such infections 
re i are, and contamination with animal excretal matter 
ust be regarded as undesirable. Moreover, as we have 

TtifT n° means distinguishing between contamination 
with human and animal excretal matter, so similar are their 
ac erial flora, we are obliged to take a safe course and re- 

Faid all waters showing definite evidence of 
lamination

next, or at any 
This correlation between

, . a Point the author particularly
carrierf mTTPho S1S6' ^PParently the value of this test as 
carried out by Savage has not been fully appreciated.
variJvheJTePt0CiCCU,S ffroup can also be differentiated into a 
acid in in ttyPeS by fermentation reactions; those producing 
nation nT'6 particularly typical of excretal contaj 
practised. fferentlatlon of this group, however, is seldom

excretal con-
as more or less unsatisfactory.

Tv, {,here .ar® three groups of “indicator organisms”: (1) 
jC® B;S0li |,roup’ {2) the Streptococcus group, and (3) the 
wV,' T* v 18 Sporogenes group. The average numbers in 

mch they are present in one gramme of human fæces are Index of Recent Contamination 
The strejitococcus enumeration is particularly valuable

the résumé0/ elimination. Vis was shown b?
autbet * of.an investigation carried out by the present
S vbbSTr '7th ?\W- «• S»vai on STS. 
conditions i ‘V i°f B' co 1 and streptococci in water under 
vestilT °Sely resembling those of a well. In this in 
•md1 hold0” 'T. earthenware pipe cemented at the bottom 
and holding about 40 litres of water was used as the modd
emulsified JTh T* COntaminated with excretal matter 
were made nil °r with sewage, and examinations
organismîdtS^ in^mterï

experiments but in general they show a rapid diminution
qufte so TamvTrT the ,streptococci a"d a continuous, yet not 
the latter it T dlminutlon ,n the number of B. coli.. With
numbers for more, common to find persistence in small 
numbers for a period extending to many weeks
raTid AT °f the,,StTPTC0CCi W3S Particularly uniform and
were thet tiros ® t three weeks in only two experiments 

ere they present in more than insignificant numbers
The decline curves of both organisms agree very closely, 

as could be seen most readily when the figures were plotted 
out as graphs.

Spores of
B. Enteritidis Sporogenes. 

1-10 million.
B. coli.

100-1,000 million.
Streptococci. 

100-1,000 million.
as

It is evident, therefore, that tests based on the enumera- 
°n of B. coli and Streptococci 

m this
will be the most sensitive, 

paper only these two groups will be considered.

The B. Coli Group
Members of the B. coli group have one characteristic 

tincomm°n viz-, the fermentation of lactose with produc- 
n of acid and gas. The study of this group reveals the 

that it can be divided and subdivided into a number of

1„ . prom MacConkey’s result it appears that 87% of the 
ctose-fermenting- organisms present in human fæces all 

t]0° ,ce indole, acid and clot in milk, do not liquefy gelatine 
„ r give the Voges and Proskauer reaction. In other words, 

®y possess, practically speaking, the cultural characters 
85»/ °USbon’S “typical B. Coli.” Houston found that about 

/o of the lactose fermenters present in human fæces, and 
cl t° 85% of those present in sewage, possessed these 

racteristics.! The results of his investigations on the 
sh * '^y members of the B. coli group in soil and water 
y1°Xv that the atypical varieties persist for longer periods 
i-eap the typical, and are therefore less characteristic of 

contamination. Houston’s definition of typical B. 
lion 18 admirably suited to routine bacteriological examina­
is and has been very generally adopted as a basis for 

cteriological reports.

The
65

Comparison with Typhoid Bacillus

showed that they died out within three weeks, even when 
water-3117 &S 38’°°0 were Present per c.c. of the infected

The Streptococcus Group
lac- ^ sometimes happens that in a water examination only 
■<t°se fermenters having the characteristics of Houston’s 
,vapîcal B. coli” are to be found. It is then a great ad- 
fa^ llB‘e t° have recourse to another test, and the most satis- 
st>, °ry corroborative test is based on the enumeration of

Several lactose-fermenting organisms isolated 
various sources gave the Voges and Proskauer reaction verv 
few of which—only 6.3%—were represented in human fæces 
These types have recently attracted the 
American bacteriologists, and have been shown 
to be rare in the excreta of

from

Savage and Read have shown that the maj- 
,.of waters showing evidence of contamination on the 

1 basis contain streptococci.
attention of 

by them
man and animals, more com­

mon in sewage and surface water, and the predominant 
types in soil and grains. They can be distinguished in the 
laboratory by two tests—(1) the methyl-red test and (2) 
the Voges-Proskauer reaction, alluded to above These two 
tests are very closely correlated, and by them the lactose- 
fermenting organisms can be divided into two main tvnes 
which are known as—

6.

tiie . b i'om a paper read at the annual summer meeting of 
.^ftitution of Water Engineers, England. 

toSe fkince the large majority of organisms fermenting lac- 
,ln,i producing indole fulfil the other tests also, ac- 

bstisJT T bf°usfon’s later definition, the other tests are dis- 
( with in routine examinations.


