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exceptions. It Is asserted that the egg-
laying time of flshes usually comes with 
the spring, but this is not the case with the 
Atlantic salmon, the dog salmon; the brook, 
lake, brown, and the blueback trouts; the 
lake whiteflsh and herring; the cod, tomcod, 
and others, which spawn in the {all or ear­
ly winter. The habits of animals are said 
to depend on structure; it was the habit of 
creeping on the belly that modified the 
structure and lost the legs of snakes and 
many lizards. "Eyelids are present in all 
except the snakes, together with a third, 
known as the nictitating membrane"; va­
rious genera and families of the lizards 
have no eyelids, and few of the reptiles 
possess the thirdeyelid. The size of alli­
gator eggs is likened to that of the goose 
eggs. The horned toads (lizards) are said to 
capture insects "by the aid of their long 
tongue." The turtles are said to "lay sev­
eral perfectly spherical eggs"; some lay 
several hundred—tew, it any, lay so small 
a number as several, and of some the 
eggs are not spherical. Quail and grouse 
also are said to lay several eggs; these 
birds are noted for large numbers of eggs. 
The duck mole Is asserted to be the only 
egg-laying mammal, and to loy but one 
egg per-year; Echidna also lays eggs, and 
two Is the number laid by the duck mole. 
The brown or cinnamon bear "lives on ber­
ries and juicy herbs, while the grizzly pre­
fers the flesh of animals which it kills"; 
a closer acquaintance with these animals 
will much reduce the value of this distinc­
tion. The following from "How Species 
Originate" exemplifies ease In establishing 
things that are, by means of things that 
may be: 

"One bird may have a larger bill than 
another of the same brood which excels in 
length of wing. . . . Those best adapt­
ed to their surroundings will have the best 
chances of survival. . . . A premium Is 
placed on length of wing or bill generation 
after generation, with the result that a 
long-billed species arises distinct from the 
long-winged which trace their ancestry 
back to the same parents." 

An Introduction to the Bacteriological Ex­
amination of Water. By W. H. Horrocks. 
London: J. & A. Churchill. 1901. 

The dominance of scientific thought in 
this country by German ideals and German 
methods has brought with it a certain 
neglect of the work carried on by English 
investigators. Professor Horrocks's clear 
and complete summary of British practice 
in bacteriological water analysis furnishes 
a wholesome reminder that in sanitary 
science, at least, England still holds a pre­
eminent position. 

The first thing which this book reveals is 
the. tact that the London bacteriologist by 
no means imitates the provincialism of his 
contrSre in Berlin, for it contains reviews 
of the most recent work, on the Continent 
and in America as well as at home. For 
the first time since the Franklands pub­
lished their 'Micro-Organisms in Water, ' 
the literature relating to the conditions 
controlling the lite of bacteria in water, the 
effect of light, sedimentation, and food 
supply, and the normal bacterial content 
of waters from various sources, is brought 
fully up to date. The work of Slrotinin, 
Qarrg, Freudenreich, and Horrocks him­
self on the effects of antagonism is of es­
pecial interest. 

The quantitative analysis of water does 
not appear to have been so fully developed 
in England as in this country. In treating 
of its methods the author outlines a need­
lessly cumbrous process of plating, but fails 
to lay emphasis on the urgent need for nu­
tritive media of a known composition, and 
tor a definite period of incubation under 
standard conditions as to temperature, 
moisture, and oxygen.- It cannot be too 
often stated that the one and only essential 
in this work is constancy of conditions. It 
is by no means necessary to obtain the de­
velopment ot the largest possible propor­
tion of the total bacteria present, but only 
to be sure that the same proportion will 
always develop when a similar water is 
tested. Towards this ideal the work ol 
the American Public Health Association 
Committee has brought us measurably near 
in this country. Professor Horrocks does 
not dwell on this need for uniformity 
of method at sufficient length. His treat­
ment of the Interpretation of the results 
of the quantitative analysis is also vague 
and inconclusive. It is, of course, difficult 
to formulate any general standards. Bac­
teriological tests are too delicate to give 
the off-hand judgments which are often 
demanded of them; but it is certain that, 
in the hands ot an expert, they furnish the 
only thoroughly sate criterion ot the char­
acter ot a drinking-water. For instance, 
a study of the bacterial analyses of well 
waters which. It protected from surface 
drainage, rarely show the presence of any 
intestinal bacteria, would have saved our 
author from the extreme statement that, 
"unless surrounded by at least an acre ot 
virgin ground, shallow wells must be con­
sidered its dangerous sources ot supply." 

In the treatment ot the most important 
branch ot water bacteriology, the qualita­
tive analysis. Professor Horrock's work is 
admirable. The first chapter in this section 
includes descriptions of the bacteria nor­
mal to unpolluted waters, which are group­
ed under twelve headings. As the attention 
of bacteriologists turns away from the vain 
attempt to fix. rigid species to the more 
fruitful task ot studying the limited num­
ber of well-marked types, the question of 
grouping becomes ot vital importance. Hor­
rocks's groups ot the green, fiuoresoent 
bacteria, the red chromogens and the blue 
and violet chromogens, correspond to • the 
same classes in the Fuller and Johnson 
scheme usually accepted in this country. 
The. English observer- combines the yellow 
and orange chromogens in one type, and 
adds a group for B. brunneus and other 
forms which produce a brownish color in 
nutrient media. Horrocks's B. aquatilis 
sulcatus group corresponds to the Typhosus 
type of Fuller and Johnson, whose Proteus 
type (including B. mycoides and B. mesen-
tericus),. and Subtilis type, are combined 
by: Horrocks in one. Similarly, the 
CloacEe type, the Llquidus type, and the 
Superflcialis type of the American scheme 
are placed together. In Horrock's Group 
VIII. are included certain forms belonging 
to the Typhosus type and the Candicans 
type of Fuller, and Johnson. Finally, he 
adds special groups tor the Micrococci, the 
Sarcinae, and the Spirilla. 

After the water bacteria, the sewage bac­
teria are treated, beginning with the colon 
bacillus. In considering the significance of 
this organism. Professor Horrocks points 
out clearly the two conditions which must 

be fulfilled it It Is to be used as evidence 
ot the presence of sewage. First, the or­
ganisms present must show the reactions 
of the typical B. coli and must not belong 
to the so-called para-colon groups, and, 
second, the number ot colon ba­
cilli present must be carefully con­
sidered. The conclusion finally drawn 
is as follows: "I would say that 
a water which contained B. coli so sparsely 
that 200 c. 0. required to be tested in order 
to find it, had probably been polluted with 
sewage, but the contamination was not of 
recent date." The author recommends in 
the case of such remote pollution the ex­
amination ot large quantities of water con­
centrated by filtration through a Berkefeld 
filter. It seems to the reviewer very doubt­
ful whether this concentration, or even the 
examination of samples as large as one 
hundred cubic centimeters, has any great 
practical sanitary value. If colon bacilli 
are found only in such small numbers, the 
chance that virulent typhoid germs are 
present must be almost infinitesimal. 

; The typhoid bacillus is treated by Hor­
rocks in great detail, and he supplements 
an excellent account of its general cul­
tural characteristics by a full discus­
sion ot the significance ot the serum test. 
In treating of the isolation of the typhoid 
bacillus from water supplies, the author 
points out the very small chance ot a posi­
tive result, quoting Wathelet, who found 
only ten colonies ot B. typhi among six hun­
dred colonies having the characters of the 
colon and typhoid groups, isolated from 
typhoid dejecta. Here should be mentioned 
also the results ot Laws and Andrewes, who 
in 1894 failed to find the typhoid bacillus at 
all in the sewage ot London, and isolated 
only two colonies from a long series ot 
plates made from the sewage ot a hospital 
containing forty typhoid patients. None ot 
the positive isolations published prior to 
1897 will stand, as the differential tests used 
were inadequate. Three recent cases are 
quoted, however. In which the evidence 
seems fairly conclusive—those published by 
Kubler and Neufeld in 1899, by Genersich 
in 1899, and by Fischer and Flatau In 1901. 
The last organism, from a well at Rellingen, 
was worked out with special care. 

Three chapters which add notably to the 
value of Professor Horrocks's book, treat ot 
subjects somewhat beyond its direct scope. 
In the section "Relation of a Quantitative 
Bacteriological Analysis to Filtration ot 
Water through Sand" he considers the 
proper depth of filters, the rate ot filtration, • 
the frequency ot scraping, the source of the 
bacteria in the effluent, and the significance 
ot B. coli as a measure ot purification. The 
brief chapter on nitrifying and de-uitrity-
ing micro-organisms contains a good con­
densed review of the history of the subject. 
Finally, to an admirable treatment of the 
question of household filters, the authoi: 
adds some observations of his own. Freu-
denrich, Schofer, and other European ob­
servers obtained the most conflicting and 
obscure results as to the growth of water 
bacteria and typhoid and colon bacilli 
through Pasteur and Berkefeld filters. 
Woodhead and Wood, and Lunt, in 1897̂  
went over the whole question with great 
thoroughness, and apparently established the 
fact that (1) all filter candles. It properly 
sterilized, give-a sterile filtrate on the first 
day; (2) water bacteria grow through the 
filters and • appear on the second or third 
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day of using; (3) typhoid and colon bacilli 
in tap water and sewage fall to grow 
through the filters even after a long period, 
Horrocks confirms these results for the 
Pasteur filters, and concludes that "if prop­
er care be taken to prevent the direct pas­
sage of organisms through flaws in the ma­
terial and imperfections in the fittings, the 
Pasteur-Chamberland filter ought to give 
complete protection from water-borne dis­
ease." With the Berkefeld filters, on the 
other hand, he found typhoid bacilli in th? 
filtrate after nine to eleven days, when pot­
able water was used as a medium, and after 
four days when broth cultures and sewage 
were filtered. He concludes that such filters 
must be sterilized by boiling water or sat­
urated steam every third day. 

It is to be regretted that the valuable 
citations all through the body of the 'Bac­
teriological Examination of Water' are not 
connected by reference figures with tho 
titles in the. bibliography, and still more 
that many of them are not represented by 
any titles in the bibliography at all. As a 
Avhole, however, the book is a credit to Brit­
ish sanitary science. On the qualitative 
side It could scarcely be improved; and for 
all working water bacteriologists and teach­
ers of sanitary bacteriology it is simply 
invaluable. 
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