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PREFACE

For the ordinary student and teacher on this continent fresh-

water life has a significance heretofore greatly underestimated.

In most parts of the country it lies at one's very door, readily ac-

cessible, and is indeed the only type of aquatic existence which can
be studied Uving and at work. This fact gives to fresh-water life,

once the student has been introduced into its domain, an appeal-

ing interest that fetters his attention and stimulates his desire

to know something more of it. Among the most remarkable of

early works that followed hard upon the first use of the micro-

scope are some great classics which represent work in this very
field.

Various European countries possess elaborate monographs on
fresh-water organisms as a whole and on single groups, but no
attempt has been made heretofore to deal with North American
fresh-water hfe in its entirety, and few treatises have essayed to

cover completely any group of fresh-water organisms. American
workers in general have accordingly avoided this field and the few
who have attempted to engage in its study have found their prob-

lems very difficult to solve.

The preparation of the present work was undertaken many years

ago with the purpose of stimulating the study of the material so

easily obtainable and of aiding workers of all grades to acquire

some definite and precise knowledge of the organisms met in such

study. Each chapter has been handled by a specialist on the group
and the results achieved by this method have a significance that

could not have been attained in any other way. Conditions en-

tirely unavoidable led to the completion of the different parts of

the work at somewhat different dates. It is believed that this

will not, in fact, impair the value of the work as a whole and
will find an excuse in the magnitude of the task. Individual

chapters represent a survey of the group treated that is complete
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for this continent up to the time at which the chapter was

closed.

The first few chapters are devoted to a discussion of general bio-

logical factors. Evident space limits prevented extended discus-

sion of many most interesting biological topics, which are at best

only outHned here. The exact citation of sources at the close

of these chapters will aid the reader to pursue such topics further

if desired. Not all discussions on general questions have been

confined to the introductory chapters. The chapter on Rotifera,

by Jennings, presents an admirable description of Ufe processes,

which, altho written specifically for that group, appHes with ap-

propriate modifications to all groups of many-celled organisms.

In the chapter on Copepoda, Marsh has treated with some detail

the general question of distribution as illustrated by this group;

yet the very factors which he shows to be operative in it are

those that lie at the basis of the distribution of most if not all

other groups. The discussion of the aquatic vertebrates by Eigen-

mann is purely biological and the systematic outhne is omitted

entirely, since that of itself would demand an entire book for its

adequate presentation. The same is true of the chapter on Bac-

teria, by Jordan, and of that on the higher aquatic plants which are

treated by Pond in the physiological (chemico-physical) aspect

primarily.

Apart from those just mentioned all chapters conform to the

same general plan. Each is devoted to a single group of organ-

isms and opens with a general account of the occurrence and his-

tory of the group. The description of the anatomy of the forms

treated is very brief and deals chiefly with such features as are of

special value in the key. Similarly the life history is given in

condensed form. More attention is devoted to the biological

relations which at this point are discussed with reference to the

entire group, whereas individual features are left for later record

under individual species except as they are needed for illustrations

of general questions. Care has been exercised to include descrip-

tions of special methods for collecting, preserving, and studying

the organisms of each particular group.

Special details both biological and morphological regarding genera
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and species are included under a synoptic key which comes at the

close of each chapter except as noted above; in some cases it is

carried to species but in others only to genera. The form utilized

for the keys has been in constant use for many years at the Uni-

versity of Illinois, having been applied to many aquatic types by

Professor S. A. Forbes and his associates. The introductory num-

ber of each key line is followed by an alternative number printed

in parentheses and on reaching a decision that this line is not ac-

ceptable, the student proceeds at once to the line introduced by

the alternative number; in case a given alternative is accepted the

further course of the inquiry is indicated by a number at the close

of the line.

In order to achieve maximum ease in use and perspicacity in

grasping the facts presented, all the information on a given form,

viz., the illustration, the description, and the biological features with

the frequence, range, and other special data, are included between

the key line which introduces the name and the key line next fol-

lowing. The total information on a single type forms thus a solid

panel and appeals promptly and as a whole to the eye and mind of

the student. Each chapter closes with a brief list of the most

essential references to the topic. No textbooks are cited and only

such works are noted as may be considered indispensable for pres-

ent-day study of North American forms. The student is cautioned

not to regard any such list as in any sense a bibliography of the

subject.

To encompass such a mass of material within the limits of a

single volume, even tho it be generous in size, has necessitated

brevity of treatment at every point. Technical terms are defined

or discussed only once and no glossary is introduced. The index

includes important terms and all of the scientific names used in

the keys so that the reader can find every item promptly.

A serious effort was made to attain uniformity in the use of

names thruout the entire work but the worker will find that this

end was not fully achieved. The most conspicuous failure in this

particular obtains in the citation of host names for various para-

sitic species. In all such cases that name is employed which was

used by the authority from which the record is cited. It was felt
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that in the absence of monographic revisions of the species of

parasites noted any other method would have been indefensible

in a brief treatise.

Abundant use has been made of figures to illustrate the forms

described. Most of the illustrations are new and many of them

drawn by the author of the chapter especially for this work.

In chapter II certain figures and tables are taken with modi-

fications from Shelford's American Communities in Temperate

America by courtesy of the Geographic Society of Chicago and the

University of Chicago Press.

It would be impossible to acknowledge all of the aid which has

been extended during the progress of the work. Valuable sugges-

tions from many sources have been freely extended us and as freely

utilized.

To all of our colleagues who, in spite of multitudinous difficulties

and seemingly interminable delays, have worked so generously to

perfect their individual chapters the sincerest thanks of the editors

are due. Especial mention should be made of the numerous help-

ful suggestions and criticisms given outside their own chapters

during the preparation of the work by Professors E. A. Birge and

Frank Smith. Grateful acknowledgement is also due E. C. Faust

and H. G. May for aid in reading and checking proof.

Finally, it is a pleasure as well as a duty to express our apprecia-

tion of the work of the publishers. Their forbearance and continued

kindly assistance during the long and difficult period of preparation

has made possible the completion of the work and its presentation

to the scientific worker in attractive form.
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CHAPTER I

INTRODUCTION
By henry B. ward

Professor of Zoology in the University of Illinois

On the surface of the globe, water and life are intimately asso-

ciated. As water grows scantier life becomes more restricted until

with the total failure of water life also disappears. In regions where
water is very scarce the few organisms that exist have learned to

store water or to discharge vital functions with a minimum supply

and thus to meet the natural defects of the situation.

The hydrosphere, or the total water mass on the globe, forms the

subject of study for hydrography which is readily subdivided into

(i) oceanography, that deals with the vast continuous mass of

salt water in the ocean, and (2) limnology, which treats of the vari-

ous fresh-water units. The term limnology is sometimes re-

stricted in its application to the more stable bodies such as lakes

and ponds, in which case rheology is used to cover various types of

flowing waters. All fresh water is distributed over the surface of

the land and variably grouped into separate series of systems

connected with each other only through the ocean to which each

system is joined. The rare desert systems, such as terminate in

the Carson Sink or the Dead Sea, are exceptional in having no
present connection with the ocean.

Fresh water is deposited on the land in the form chiefly of rain

or snow, and tends ultimately to reach the sea, though first and
last a considerable part is taken up by evaporation and goes back
directly into the atmosphere. Much of the precipitation soaks

into the ground to reappear elsewhere in springs or by seepage

to feed ponds and streams. Activity or rate of movement dis-

tinguishes two classes of water bodies: the flowing water of streams

and the temporarily quiet water of lakes. The latter almost

always form parts of stream systems and have thereby an inti-

mate connection with the ocean that is of fundamental importance
in determining the origin of fresh-water organisms.
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