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PREFACE

T is nowadays increasingly felt that there should
be greater co-ordination between the work of the
biologist and the application of this work by en-

gineers and chemists. This work has two ends in view.
The first is to bring forward for consideration the pre-
sent state of knowledge, and bring within the compass
of a small book the main contributions from this and
other countries. This, it is hoped, will facilitate the
work of future investigators and indicate where the
gaps in our knowledge are greatest. The present
writer has been engaged on the investigation of the
iron-bacteria for a period of ten years and is well
aware of the many points which still need patient
research for their elucidation. While most of the
material in the book has appeared at different times
in various journals, a good part appears now for the
first time. It is hoped that the present volume will
attract the notice of biological investigators, and in-
duce one here and there to take up the study of the
interesting group of organisms included under the

iron-bacteria. To such the book will serve as a
v
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point of concentration from which to launch further
attacks. Most biologists would probably confess to
a very scanty knowledge of these organisms, partly
because they are not adequately treated in most text-
books on biology, and partly because for efficient
knowledge of them a special training in bacteriology
must be superposed on a training along general bio-

logical lines. To any such, therefore, who desire a -

more extended knowledge of this particular class of
organisms than is possible in a general text-book,
this book should prove of some help.

The second end in view is to reach the notice of
the water engineer and the analytical chemist, and
perhaps to elicit a measure of sympathy for the en-
deavours of the biologist. The work of the writer
brings him constantly into contact with practical prob-
lems. of applied biology. There is still a lingering
doubt in the mind of the “ practical man” that science
and practice are antagonistic, and in the work of the
past, in so far as this touches the iron-bacteria, the
outcome has not been the best that was possible, be-
cause problems have been attacked divorced from
biological considerations. This has been especially
the case in this country, and in the past we have

lagged behind other countries in our appreciation of
the work of the laboratory. It seems clear, for ex-
ample, that certain effects due to the activities of
organisms like the iron-bacteria cannot be adequately

-
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studied apart from the study of the organisms them-
selves.
The practical aim of the book is, therefore, chiefly

to give indications to the engineer and to the chemist
of the kind of organism that they are dealing with in
certain cases, and to point out the principles which
should underlie the method of treatment to remove
the particular evil which has attacked their reservoir
, or their conduit pipes. Hitherto the sources of in-
1 formation at the disposal of our engineers and chemists
have been very scanty, and these are chiefly scattered
in various journals, of which very few are written in
English. The pHotomicrographs are sufficiently clear
to ensure identification of any of the iron-bacteria if
a high-powered microscope be employed. An en-
deavour has been made to photograph the organisms
in the most typical conditions, and when most suitable
for purposes of identification.
The author is indebted to London University for
a Grant from the Dixon Fund to safeguard him,
partially at any rate, from any pecuniary loss in-
curred by the publication of this work.

DAVID ELLIS

Rovar TecHNicAL COLLEGE
GLASGOW
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INTRODUCTION

TH E capacity for abstracting iron from the waters
in which they live and collecting it in the form

of ferric hydroxide on their surfaces js possessed
by various representatives of most of the classes of
micro-organisms that inhabit fresh waters. This capa-
city is a feature of certain protozoa, of certain alge,
and of certain thread-fungi. It is also characteristic of
certain representatives of the large class of organisms
denominated under the term bacteria. It is to such
that the term iron-bacteria is applied. In the case
of these organisms, the phenomenon is more marked
because they not only collect more assiduously but
also have excellent structures for storing the ultimate
product, namely, ferric hydroxide, in the mucilaginous
sheaths which surround their bodies. It is to the
ferric hydroxide stored on and in the dead membranes
of iron-bacteria that in most cases is due the familiar
ochre-beds of ferruginous pools and streams. The
deposition on each membrane is often so great that
it exceeds the volume of the organism itself. Further,

the membrane is preserved from the dissolution which
xvii
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awaits the rest of the organism, and persists un-
changed for many generations. A similar kind of
preservation is seen in the case of various organic
and other objects in the neighbourhood of certain
mineral springs, with this difference, however, that in
the case of the iron-bacteria the substance which ac-
complishes the preservation is supplied from within
and not from without.

From the biological standpoint the study of the
iron-bacteria is one of great interest because most of
the organisms comprised in this class exhibit a some-
what higher phase of development than is met with
in the vast majority of the bacteria, as they appear to
have taken the first step towards what may be called
the communal life. Again, they offer instructive
objects for the study of a process which has a deep
physiological importance, namely, the reason for this
extraordinary accumulation of iron on their bodies.
On the systematic side the group has little interest.
It is clear that close affinity cannot be expected from
organisms grouped together on account of the common
possession of a peculiar physiological characteristic, a
characteristic which is shared by representatives from
other groups. It is true that one sub-group may be
found with Cladothrix dichotoma as its centre, and
another’ which centres on Leptothrix ochracea, but
such grouping is not in any Way related to the absorp-
tion of ferruginous compounds. The heterogeneous




