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PREFACE TO THE FIRST EDITION

IN spite of its bulk, the present work is strictly adapted to the needs of the
beginner. The mode of treatment of the subject is such that no previous
knowledge of Zoology is assumed, and students of the first and second years
should have no more difficulty in following the accounts of the various groups
than is incidental to the first study of a complex and unfamiliar subject.

There can be little doubt that the study of Zoology is most profitably as
well as most pleasantly begun in the field and by the sea-shore, in the Zoological
Garden and the Aquarium. Ina very real sense it is true that the best zoologist
is he who knows the most animals, and there can certainly be no better founda-
tion for a strict and scientific study of the subject than a familiarity with the
general appearance and habits of the common members of the principal animal
classes. But Zoology as a branch of academical study can hardly be pursued
on the broad lines of general natural history, and must be content to lose a
little in breadth of view—at least in its earlier stages—while insisting upon
accurate observation, comparison, and induction, within the limited field of
Laboratory and Museum work.

A not uncommon method of expounding the science of Zoology is to begin
the study of a given group by a definition, the very terms of which it is impossible
that the student should understand; then to take a general survey of the group,
illustrated by casual references to animals and to structures of which it is
highly unlikely he has ever heard; and, finally, to descend to a survey of the
more important forms included in the group. It will probably be generally
agreed that, from the teacher’s point of view, this method begins at the wrong
end, and is hardly more rational than it would be to deliver a course on the
general characteristics of English Literature, suitably illustrated by * elegant
extracts,”” to a class of students who had never read a single English poet or |
essayist.

There can be no question as to the vast improvement effected in zoological
teaching by the practice of preceding the study of a given group as a whole by
the accurate examination of a suitable member of it. With the clear mental
image of a particular animal, in the totality of its organization, the comparison
of the parts and organs of other animals of like build becomes a profitable
study, and the danger of the comparative method—that the student may learn
a great deal of the systems of organs in a group without getting a clear con-
ception of a single animal belonging to it—is much diminished.

The method of ““ types ’’ has, however, its own dangers. Students are, in
' v



vi PREFACE TO THE FIRST EDITION

their way, great generalizers, and, unless carefully looked after, are quite sure
to take the type for the class, and to consider all Arthropods but crayfishes and
cockroaches, and all Molluscs but mussels and snails, as non-typical. For this
reason a course of Zoology which confines itself entirely or largely to “ types,”’
or, as we prefer to call them,! examples, is certain to be a singularly narrow and
barren affair, and to leave the student with the vaguest and most erroneous
ideas of the animal kingdom as a whole. This is especially the case when the
number of examples is small, each of the Phyla being represented by only one
or two forms.

In our opinion every group which cannot readily and intelligibly be described
in terms of some other group should be represented, in an elementary course of
Zoology, by an example. We have, therefore, in the majority of cases, de-
scribed, in some detail, an example of every important class, and, in cases
where the diversity of organization is very great—as in Crustacea and Fishes—
two or more examples are taken. The student is thus furnished with a brief
account of at least one member—usually readily accessible—of all the
principal groups of animals.

By the time the example has been studied, a definition of the class and of
its orders will convey some idea to the mind, and will serve to show which of the
cKaracters already met with are of distinctive importance, and which special
to the example itself. In order to bring out this point more clearly, to furnish
a connection between the account of the example and that of the class as a
whole, and to give some idea of the meaning of specific, generic, and family
characters, we have introduced, after the classification, a paragraph giving the
systematic position of the example, sometimes in more, sometimes in less
detail.

Following the table of classification with its brief definitions comes the
general account of the group. This is usually treated according to the com-
parative method, the leading modifications of the various parts and organs
being described seriatim. In a few cases this plan has been abandoned and the
class described order by order, but this is done only when the deviations from
the type are so considerable as to lead us to think the comparative method
unsuitable for beginners. On the other hand, when all the classes of the
" phylum present a very uniform type of structure, the phylum is studied com-
paratively as a whole. » The description of each group usually ends with some
account of its ethology and distribution, and with a discussion of its affinities
and of the mutual relationships of its various subdivisions.

We have done our best to make the space devoted to each group proportional
to its complexity and range of variation, and to subdue the natural tendency to
devote most attention to the more recently investigated classes, or to those in

! Following a suggestion for which we are indebted to Dr. Alexander Hill, Master of Downing
College, Cambridge.
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which we ourselves happen to be especially interested. A few lesser groups
have been put into small type, partly to economize space, partly because they
seem to us to be of minor importance to the beginner.

Following out the plan of deferring the discussion of general questions until
the facts with which they are connected have been brought forward, we have
placed the sections on Distribution, on the Philosophy of Zoology, and on the
History of Zoology at the end of the book. We have, however, placed a general
account of the structure and physiology of animals immediately after the
Introduction, and one on the Craniate Vertebrata before the description of the
classes of that division, but it will be obvious that these deviations from
the strictly inductive method were inevitable in order to avoid much
needless repetition.

After a good deal of consideration we have decided to omit all references to
the literature of the subject in the body of the work. Anything like consistent
historical treatment would be out of place in an elementary book; and the
introduction of casual references to particular discoveries, while they might
interest the more advanced reader by giving a kind of personal colouring to the
subject, could hardly fail, from their necessarily limited character, to be mis-
leading to the beginner, and to increase rather than diminish his difficulties.
We have, therefore, postponed all reference to the history of the science to the
concluding Section, in which the main lines of progress are set forth, and have
given, as an Appendix, a guide to the modern literature of Zoology. The latter
is intended merely to indicate the next step to be taken by the student who
wishes to acquire something more than a mere text-book knowledge.

The various Sections have been written by the authors in fairly equal
proportions, but the work of each has been carefully read and criticized by the
other, and no disputed point has been allowed to stand without thorough
discussion. We are therefore jointly and severally responsible for the whole
work.

A very large proportion of the figures have been specially drawn and
engraved for the book. Those in which no source is named are from our own
drawings, with the exception of Figs. 571, 572, 1017, 1018, 1019, 1022, 1059,
1063, and 1071, for which we are indebted to Mrs. W. A. Haswell. Figs.
1002 bis, 1005 bis, are from photographs kindly taken for us by Mr. A. Hamilton.?

1 Tn this connection we cannot resist the pleasure of quoting two passages, exactly expressing
our own views, from the preface to Dr. Waller’s Human Physiology, which came under our notice
after the above paragraph was in type: ‘I have given a Bibliography after some hesitation,
feeling that references to original papers are of no use to junior students, andr must be too imperfect
to be satisfactory to more advanced students. . . . Attention has been paid to recent work, but
I have felt that the gradually-formed deposit of accepted knowledge must be of greater intrinsic
value than the latest ‘ discovery ’ or of the newest theory. An early mental diet in which these
items are predominant is an unwholesome diet; their function in elementary instruction is that
of condiments, valuable only in conjunction with a foundation of solid food.”

? The figures re ferred to are numbered 618, 619, 1091, 1092, 1093, 1096, 1140, 1144, YIK2.
1074, and 1078 in the 3rd edition.
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Many blocks have been borrowed from well-known works, to the authors and
publishers of which we beg to return our sincere acknowledgements. All the
new figures have been drawn by Mr. M. P. Parker.

We have received generous assistance from Professors Arthur Dendy,
G. B. Howes, Baldwin Spencer, and J. T. Wilson, and from Mr. J. P. Hill and
Dr. Arthur Willey. Professor W. N. Parker has very kindly read the whole
of the proof-sheets and favoured us with many valuable suggestions, besides
acting as referee in numerous minor difficulties which would otherwise have
cost a delay of many weeks.

It is a mere truism to say that a text-book can never really reflect the
existing state of the science of which it treats, but must necessarily be to some
extent out of date at the time of publication. In the present instance, the
revises of the earlier pages, giving the last opportunity for any but minor
alterations, were corrected in the latter part of 1895, and the sheets passed for
press in the middle of 1896. We are, therefore, fully alive to the fact that much
of our work already needs a thorough revision, and can console ourselves only
by reflecting that “ to travel hopefully is a better thing than to arrive, and the
true success is to labour.”

We may mention, in conclusion, that, whatever may be the merits or de-
merits of the book, it enjoys the distinction of being unique in one respect.
The two authors have been separated from one another, during the greater
part of their collaboration, by a distance of 1200 miles, and the manuscript,
proofs, and drawings have had to traverse half the circumference of the globe
in their journeys between the authors on the one hand, and the publishers,
printers, artist, and engravers on the other. It will, therefore, be readily
believed that all persons concerned have had every opportunity, during the
progress of the work, of exercising the supreme virtue of patience.
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WHEN the preparation of a new edition of this work was planned, it was clear
that this had to be based on a thorough revision of both text and illustrations.
In the nineteen years that have passed since Prof. W. A. Haswell revised the
text of this volume for the third edition, our ideas concerning general aspects
of phylogeny and details of classification have undergone changes which
cannot any longer be ignored in a text-book of this kind.

As is well known, “ Parker and Haswell ”’ represents an attempt at an
1nductive treatment of the subject matter, based on detailed type descriptions
to which in every case are added an account of the classification and an extensive
comparative account of the general organization of the members of the group.
It has been my aim to preserve the fundamental plan and character of the book.
Numerous more or less extensive alterations and emendations have been made
in all sections of this volume, and it was attempted to insert them with as
little incongruity in the mode of presentation as possible. The major changes
may be enumerated as follows :

The chapter on the ““ General Structure and Physiology of Animals ’’ has
been largely rewritten and nearly all the illustrations are new. The original
scope of this chapter, however, has not been considerably widened, the sole
aim of this general outline being to provide the student with what may be called
a comprehensive glossary of fundamental morphological and physiological
terms, which, in later parts of the book, are used without further explanation.

The hypothetical phyla Nemathelminthes, Trochelminthes, and Molluscoida
have been abandoned and their former members, whose affinities are more or
less uncertain, are now loosely assembled in two separate sections. The
section containing the non-ccelomate Nematoda, Nematomorpha, Acantho-
cephala, Rotifera, and Calyssozoa (Endoprocta) follows the description of the
Platyhelminthes, and the section containing the ccelomate Bryozoa (Ecto-
procta), Phoronida, Brachiopoda, and Chatognatha precedes the description of
the Echinodermata. The latter are now included in the last section of this
volume. All chapters dealing with classification have been thoroughly revised
and the examples included will enable the student to ascertain the systematic
position of the animals mentioned in the comparative chapters on “ General
Organization.”” The paragraphs headed * Distinctive Characters,” which
represent short summaries of the most important group characters, have now
been contrasted against the rest of the text by the use of special type.

Of the 733 text-figures contained in the present edition, 82 are replacements
ix
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of discarded illustrations and 70 are new to the volume altogether. Besides,
smaller alterations have been made to a number of old text-figures. All
diagrammatic representations of phylogenetic relationships have been omitted
in this volume. They were in most cases out of date, and it was felt that they
could not have been replaced by similar diagrams without overburdening the
text with additional theoretical discussions of phylogenetic problems.

For the permission to reproduce illustrations acknowledgement is due to:
Edward Arnold (“ An Introduction to the Study of the Protozoa,”” Minchin);
Messrs. Bailliere, Tindall & Cox (““ The Biology of the Protozoa,’”’ Calkins);
Messrs. A. & C. Black (““ Treatise on Zoology,”’ Lankester); Cambridge Uni-
versity Press (‘“ Zoology,”’ Shipley & MacBride; ‘ The Invertebrata,”’ Borra-
daile, Eastham, Potts & Saunders); Verlag Gustav Fischer (‘“ Lehrbuch der
Entomologie,”” Weber ; ““ Lehrbuch, der Protozoenkunde,”’ Doflein-Reichenow) ;
Verlag Walter de Gruyter & Co. (Kiikenthal’s ‘“ Handbuch der Zoologie ’);
Verlag Klinkhardt (‘“Die Strudelwiirmer,” Steinmann-Bresslau); Messrs.
H. K. Lewis & Co., Ltd. (“ Comparative Anatomy,”’ Neal & Rand); Liverpool
University Press (*“ Asterias,”” Chadwick; ‘“Sagitta,’”” Burfield) ; The Macmillan
Company (“ The Cell in Development and Heredity,”” Wilson; ‘ Animal
Biology,”” Woodruff); Macmillan & Co., Ltd. (““ Text-book of Embryology,”’
MacBride; * The Cambridge Natural History ’; * Zoology for Medical
Students,”” Graham Kerr); McGraw-Hill Book Company, Inc. (“ Protoplasm,”’
Seifriz) ; Messrs. Methuen & Co., Ltd. (‘“ Text-book of Entomology,’”’ Imms);
Oxford University Press (“ Manual of Zoology,”” Borradaile); Verlag Julius
Springer (** Lehrbuch der Zoologie,”” Claus, Grobben & Kiihn); Verlag Georg
Thieme (** Grundriss der Allgemeinen Zoologie,”’ Kiihn).

OtrT0 LOWENSTEIN.



CONTENTS

PAGE
PREFACES . . . . . . . . . . . . v
CONTENTS OF Sncnoxs N Vor. I . . . . . . . xi
List oF ILLUSTRATIONS IN Vor. I. . . . . . . . . XV
TaBLE OF CLASSIFICATION IN VoL. I. . . . . . . . . xxix
INTRODUCTION . . . . . . . . . 1

SECTION 1
THE GENERAL STRUCTURE, AND PHYSIOLOGY OF ANIMALS . . . . . . 10
1. Ameeba . . . . . . . . . . . . . 10
2. The Animal Cell . . . . . . I4
3. Germ-Cells : Maturation, Fertxhzat:on and Cleavage The Germinal Layers . . 20
4. Tissues . . . . . . . . . . . . . 24
5. Organs . . . . . . . . . . 32
6. The Reproductxon of Ammah . . . . . . . . . . 42
7- Symmetry . . . . . . . . . . . . . 43

SECTION II

SUB-KINGDOM PROT0Z0OA

PuyLum PROTOZOA . . . . . . . . . . . . .. 45
Class 1. Rhizopoda . . . . . . . . . . 46
1. Example of the Class—Amaba proteus . N . . . . 46
2. Classification and General Organization . . . . . . . .47
Appendix to the Rhizopoda . . . . . . . . . . 64
Class I1. Mycetozoa . . . . . . . . 66
1. Example of the Class——-Dtdymmm dzﬂorme . . . . . . . 66
2. General Remarks . . . . . . . . . . . . 67
Class II1. Mastigophora . . : . . . . . . . . 68
1. Example of the CIass——Euglma mndts . . . . . . . . 68
2. Classification and General Organization . . . . . . . . 69
Class IV. Sporozoa . . . . . . . . . .79
1. Example of the Class—Monocystts sp. . . . . . . . .79
2. Classification and General Organization . . . . . . . . 81
Class V. Ciliophora . . . . . . . . 8
1. Example of the Class—-Paramecmm caudalum . . . . . . . 87
2. Classification and General Organization . . . . . . . . oI
Further Remarks on the Protozoa . . . . . . . . . 101

SECTION III

SUB-KINGDOM PARAZOA

PHYLUM AND CrAss PORIFERA . . . . . . . . . . 103
1. Example of the Class—Sycon gelatmosum . . . . . . . . 103
2. Distinctive Characters and Classification . . . . . . . . 108
3. General Organization . . . . . . . . . . . II0

xi



X1 CONTENTS

SECTION 1V
SUB-KINGDOM METAZOA PAGE
PHyLum CELENTERATA . . . . . . . . . . . . 123
SuB-PuvyLuM CNIDARIA . . . . . . o . . . . 123
Class I. Hydrozoa . ‘o . . . . . . . . . . 123
1. Example of the Class—Obelia . . . . . . . .o123
2. Distinctive Characters and Classxﬁcatxon . . . . . . . 134
Additional Remarks . . . . . . . . . . . I59
Class I1. Scyphozoa . . . . . . . . . . . 160
1. Example of the Class—A4 urelza awrita . . . . . . . . 160
2. Distinctive Characters and Classification . . . . . . . 168
Additional Remarks . . . . . . . . . . 174
Class TI1. Actinozoa . . . . . . . . . . . . 174
1. Example of the Class—Urticina crassicornis . . . . . . . 174
2. Distinctive Characters and Classification . . . . . . . 182
3. General Organization . . . . . . . . . . . 185
SUB-PHYLUM ACNIDARIA . . . . . . . . . . . 197
Class I. Ctenophora . . . . . . . . . 197
1. Example of the Class——Hormzphom ;blumosa . . . . . . . 197
2. Distinctive Characters and Classification . . . . . . . 206
3. General Organization . . . . . . . . . . 207
The Relationships of the Ccelenterata . . . . . . . . 211

Appendix to the Ccelenterata—The Mesozoa . . . . . . . 215

SECTION V
PHYLUM PLATYHELMINTHES . . . . . . . . . . . 2Ig
1. Examples of the Phylum . . . . . . . . . . . 219
i. Pianaria or Dendrocaelum . . . . . . . . . . 219
v ii. Fasciola hepatica . . . . . . . . . . 224
« iit. Tenia solium . . . . . . . . . . 230
2. Distinctive Characters and C]assnﬁcat:on . . . . . . . . 23§
3. General Organization . . . . . . . . 238
4. Distribution, Mode of Occutrence and Mutual Relatlonshxp< . . . . . 262
Appendix to the Platyhelminthes—The Nemertini . . . . . . 260
Distinctive Characters and Classification . . . . . . . . 273
SECTION VI
I're NEMATODA . ' . . . . . . . . . . 275
~ 1. Example of the Cla.ss——Ascans lumbricoides . . . . . . . . 275
2. General Organization . . . . . . . . . 280
Appendix to the Nematoda.——Chaetosomaudw and Desmoscolectdw . . . . 286
THE NEMATOMORPHA . . . . . . . . . . . . 287
THE ACANTHOCEPHALA . . . . . . . . . . .. 290
THE ROTIFERA . . . . . . . . . . . . 204
1. Example of the Class——Bmchtonus rubens . . . . . . . . 205
2. Distinctive Characters and Classification . . . . . . . . 298
3. General Organization . . . . 298
Appendix to the Rotxfera—-—Gaslromcha and Kmorhyncha (Echmodemdw) . . . 305
THE CALyssozoA (ENDOPROCTA) . . . . . . . . . . 300



CONTENTS

SECTION VII
PHYLUM ANNELIDA . . .

Class 1. Cheetopoda .
1. Examples of the Class
1. Nerers dumerilii .
ii. Lumbricus .
2. Distinctive Characters and Classxﬁcatlon
3. General Organization
Appendix to the Chaetopoda—-Myzostomtdw
Class II. Hirudinea .
1. Example of the Cla.ss—-Hzmdo medzcmahs and H australts
2. Distinctive Characters and Classification
3. General Organization
Class II1. Archiannelida .
Appendix to the Annelida
The Echiurida .
The Sipunculida
. Example of the Class—Szpunculus mtdus
2. Distinctive Characters

PHYLUM ARTHROPODA
Class 1. Crustacea .
1. Examples of the Class
i. Apus or Lepidurus .
ii. Astacus fluviatilis .
2. Distinctive Characters and ClaSSIﬁcatwn
3. General Organization .
Affinities and Mutual Relatlonshlps .
Appendix to the Crustacea—The Trilobita .
Class I1. Myriapoda . .
General Organization .

Class II1. Jpsecta -

SECTION VIII

. .

1. Example of the Class—Blatta anenluhs or Penplaneta americana .

2. Distinctive Characters and Classification
3. General Organization . . . . . .
Class I'V. Arachnida . . . . .
1. Example of the Class——Euscorpzo or Bul}ms
2. Distinctive Characters and Classification
3. General Organization
Appendix to the Ata,chmda——Pycnogomda and Lmouatuhda
Appendix to the Arthropoda . .

The Onychophora . . . .
The Tardigrada
Relationships of the Air- breathmg Arthropoda
SECTION IX
PHYLUM MoLLuscA . . . . . . . . .
Class 1. Solenogastres . . . . . . .
Class II1. Placophora (Loncata) . . . . . .
Class II1. Gastropoda . . . . .
1. Example of the Class—-Tnton mbmmdus . . . .
2. Distinctive Characters and Classification . . . .
3. General Organization . . . . . .

xiii
PAGE
308
308
309
309
322
332
334
353
355
355
364
365
371
375
375
379
380
383

385
385
385
385
397
418
426
455
457
459
460
463
464
477
490
506
506
513
519
525
526
526
533
534

537
537
540
545
545
555
55%



xiv CONTENTS

PayvLum MoLLusca—continued.
Class IV. Scaphopoda . . . .
Class V. Bivalvia (Pelecypoda) . . . .
. Example of the Class—Anodonta and Unio

2. Distinctive Characters and Classification

3. General Organization . .

Class VI. Cephalopoda (SIphonopoda) . .

1. Examples of the Class . .
a. Sepia . .
b. Nautilus pompzlms

2. Distinctive Characters and Claqsxﬁcatlon

3. General Organization . . .
General Remarks on the Mollusca

. . .

SECTION X
THE BRYozoA (ECTOPROCTA)
1. Example of the Class—Bugula awculana

2. Distinctive Characters and Classification . .
3. General Organization .
THE PHORONIDA . . .

THE BRACHIOPODA .
1. Example of the Class—M agellama Ientwulans
2. Distinctive Characters and Classification
3. General Organization .

THE CHZETOGNATHA . . . .
SECTION XI
PHYLUM ECHINODERMATA . . .
1. Example of the Asteroidea—A4 stemas mbens or Anthenea /iavescens .
2. Example of the Echinoidea—Styongylocentrotus or Echinus
3. Example of the Holothuroidea—Cucumaria or Colochirus
4. Example of the Crinoidea—dAntedon rosacea . . .
5. Distinctive Characters and Classification . . .
6. General Organization . . . . . . .
INDEX . . . . . . . .

653
653
659
660
665
670
670
675
676
682

686
686
704
711
714
719
724
745



LIST OF ILLUSTRATIONS

VOL. I

FIG. PAGE

1. Amoeba proteus . . . . . . . . . . . . 10

2. Amaeba polypodia, fission . . . . . . . . . . . I3

3. Microscopic structures of protoplasm . . . . . . . . . 15

4. Model of molecular structure of protoplasm . . . . . . . . 16

5. General diagram of cell . . . . . . . . . . .17

6. Typical stages of mitosis . . . . . . . . . . . 18

7. Ovum of a Mollusc . . . . . . . . . . . . 20

8. Maturation of germ-cells . . . . . . . . . . .21

9. Diagram of animal sperm . . . . . . . . . . .22
10. Diagram of fertilization . . . . . . . . . .22
11. Early stages in the development of the egg . . . . . . . .23
12. Gastrula . . . . . . . . . . . . 24
13. Various forms of epxthehum . . . . . . . . . . 25
14. Diagram of glands . . . . . . . . . . . .27
15. Gelatinous connective tissue . . . . . . . . . .27
16. Reticular connective tissue . . . . . . . . . . .27
17. Fatty tissue . . . . . . . . . . . . . 28
18. Hyaline cartilage . . . . . . . . . . . . 28
19. Fibro-cartilage . . . . . . . . . . . . 28
20. Bone . . . . . . . . . . . . . . 29
21. Chromatophores . . . . . . . . . . . . 29
22. Unstriated and striated muscle . . . . . . . . . . 30
23. Diagram of a neuron . . . . . . . - . . . .31
24. Various forms of spermatozoa . . . . . . . . . .31
25. Skin of frog . . . . . . . : . . . 32
26. Bones of human arm Wlth biceps muscle . . . . . . . . 33
27 Nervous system of frog . . . . . . . . . . . 34
28. Diagram of a reflex-arc . . . . . . . . . . . 35
29. Sensory elements . . . . . . . . . . . . 36
30. Median section of an eye . . . . . . . . . . . 36
31. Internal organs of a Mammal . . . . . . . . . . 38
32. Hydra . . . . . . . . . . . .43
33. Diagram of axes oi body . . . . . . . . . . . 44
34. Radial symmetry . . . . . . . . . . . . 44
35. Two species of Amoeba . . . . . . . 46
36. Quadrula, Hyalosphenialata, Arcella and leﬂugxa . . . . . . 48
37. Trichospheerium sieboldii . . . . . . . . . . . 49
38. Euglypha alveolata . . . . . . . . . . . . 50
39. Microgromia socialis . . . . . . . . . . . . 51
40. Chlamydophrys stercorea . . . . . . . . . . . 51
41. Various forms of Foraminifera . . . . . . . . . . 52
42. Shells of Foraminifera . . . . . . . . . . . 53
43. Hastigerina murrayi . . . . . . . . . . . 54
44. Dimorphism and alternation of generatlons in Polystomella . . . . . 55

Xv



LIST

. Actinophrys sol . .

. Actinospheerium eichhornii
. Various forms of Heliozoa

. Actinophrys sol, pedogamy
. Lithocircus annularis

. Aulactinium actinastrum

. Actinomma asteracanthion
. Collozoum inerme . .
. Chlamydomyxa labyrxnthulondes

. Labyrinthula . .
. Didymium difforme .
. Euglena viridis .

. Various forms of Mastigophora

»» ’ ”»

. Hematococcus pluvialis
. Trypanosoma gambiense, llfe-hlstory
. Monocystis . .
. Gregarina, development
. Schizocystis, life-cycle

. Eimeria, life-history .
. Plasmodium vivax, life-cycle
. Myxidium and Myxobolus
. Sarcocystis miescheri .

. Paramecium caudatum

.

.

. Various forms of Dinoflagellata
. Noctiluca miliaris .

. Pandorina morum . .

. Volvox globator . .

. Copromonas subtilis . .

.

.

.

.

.

OF

. Various forms of Choanoflagellata

.

.

" " conjugation

. Various forms of Ciliata

s

. Vorticella . . .

. Zoothamnium arbuscula
. Opalina ranarum .

. Various forms of Suctoria
. Sycon gelatinosum

» ”» magnified .
”» ”» transverse section
” ” vertical section
" »  pore-membrane
" apopyle .

Larva of Clathrina blanca

.

.

.

. Externa.l form of various Sponges
. Olynthus stage of Clathrina
. Diagram of canal system of various Sponges . . . . . . . 4 ¥
. Vertical section of Spongilla
. Cells of dermal epithelium of Sponge
. Development of tri-radiate spicule

. Skeleton of various Sponges
. Various forms of Sponge spicules .
. Pheronema carpenteri

ILLUSTRATIONS
PAGE
. . . . . . . . . 57
. . . . . . . 58
. . . . . . . 59
. . . . . 60
. . . 61
. . . . . 62
. . . 63
. . . . . 63
. . . 65
. . . . . . 66
. . . . . . 67
. . . . . . 68
. . . . . 7]
. . . . . . 72
. . . . . 73
. . . . . 73
. . . . 74
75
. . . . . . 75
. . . . 76
. . . . . . 77
. . . 78
. . . 8o
. . . 82
. . 83
. . . . . 84
. . 86
. . . . 87
. . . . . 87
. . . . . . . 88
. . . . N . . [e%s)
. . . . . . 93
. . . . . . . 95
. . . . . . . . . 96
. . . . . . . . . 97
. . . . . . . . . 98
. . B . . . . 100
. . . . . . . . . 103
. . . . . . . . . 104
. . . . . . . . 105
. . . . . . . . 106
. . . . . . . . . 107
. . . . . . . . . 107
. . . . . . . . . III
. . . . . . . . . II2
. . . . . . . . 113
. . . . . . . . 7
. . . . . . . . . T14
. . . . . . . . . I15
. . . . . . . . . 116
. B . . . . . . .11y
. . . . . . . . . 118



LIST OF ILLUSTRATIONS xvii

FIG. PAGE

98. Development of Sycon raphanus . . . . . . . . . . 119

99. Obelia . . . . . . . . . . . . . . I2§
100. - ,, Vertical section of polype . . . . . . . . . . I27
101. Nematocysts of Hydra . . . . . . . . . . . 128
102. Obelia medusa . . . . . . . . . . . . . I29
103. Diagram of medusa . . . . . . . . . . 130
104. Derivation of medusa from polype . . . . . . . . . I3
105. Projections of polype and medusa . . . . . . . . . 132
106. Development of zoophyte . . . . . . . . . . . 133
107. Bougainvillea ramosa . . . . . . . . . . . . 137
108 Various forms of Anthomeduse . . . . . . . . . . 138
109. Ceratella . . . . . . . . . . . . . . 140
110. Hydra . . . . . . . . . . . . . I4I
111. Nerve-net of Hydra . . . . . . . . . . . . 142
112. Protohydra leuckartii . . . . . . . . . . . 142
113. Various forms of Anthomedusa . . . . . . . . 144
114. Diagram illustrating formation of sporosac by degradatxon of medusa . . . 145
115. Early development of Clytia . . . . . . . . . . 146
116. Two Trachymeduse . . . . . . . . . . . . 148
117. Two Narcomedusa . . . . . . . . . . . . 148
118. Aginura, tentaculocyst . . . . . . . . . . . I49
119. Larva of Aginopsis . . . . . . . . . . . . I49
120. Millepora alcicornis, skeleton . . . . . . . . . . 150
121. Millepora, diagram of structure . . . . . . . . . . ISI
122. Stylaster sanguineus, skeleton . . . . . . . . . . 182
123. Halistemma tergestinum . . . . . . . . . . . 153
124. Diagram of a Siphonophore . . . . . . . . . . 158
125. Development of a Siphonophore . . . . . . . R . . 156
126, Physalia . . . . . . . . . . . . . . I57
127. Diphyes campanulata . . . . . . . . . . . 1587
128. Porpita pacifica . . . . . . . . . . . . . 158
129. Graptolites . . . . . . . . . . . 159
130. Aurelia aurita, dorsal and ventral views . . . . . . . . 161
131. M ,,»  side view and vertical section . . . . . . . 162
132. ' ,» portion of umbrella with tentaculocyst . . . . . . 164
133. Aurelia aurita, development . . . . . . . . . . 165
134. Aurelia aurita, Scyphistoma and strobilation . . . . . . . 166
135. Lucernaria . . . . . . . . . . . . . 169
136. Pericolpa quadrigata . . . oo . . . . . . . 169
137. Nausithoé . . . . . . . . . . . . . 170
138. Charybdza ma.rsuplalxs . . . . . . . . . . .17
139. Pilema pulmo . . . . . . . . . . 173
140. Urticina crassicornis, dlssectlon and ttansverse sect:on . . . . . . 175
141. Diagrammatic sections of Sea-anemone . . . . . . . 177
142. Urticina crassicornis, section of tentacle . . . . . . . . 179
143. Nematocysts of Sagartia . . . . . . . . . . . 179
144. Section of mesenteric filament of Sagartia . . . . . . . . 180
145. Tiansverse sections of embryos of Actinia . . . . . . . . 182
146. Zoanthus sociatus . . . . . . . . . . . . 185
147. Hartea elegans . . . . . . . . . . . . . 185
148. Corallium rubrum . . . . . . . . . . . . 186
149. Astrea pallida . . . . . . . . . . . . . 186
150. Pennatula sulcata . . . . . . . . . . . . 187

VOL. L. b



xviii LIST OF ILLUSTRATIONS

FIG. PAGE
151. Tubipora musica . . . . . . . . . . . . 187
152. Edwardsia claparedii . . . . . . . . . . . . 188
153. Antipathes ternatensis . . . . . . . . . . . 188
154. Pachycerianthus multiplicatus . . . . . . . . . . 189
155. Minyas . . . . . . . . . . . . . . 189
156. Alcyonium palmatum . . . . . . . . . . . 190
157. Gorgonia verrucosa . . . . . . . . . . . . I91
158. Structure of simple coral . . . . . . . . . . . 192
159. Dendrophyllia and Madrepora . . . . . . . . . . 194
160. Adamsia palliata . . . . . . . . . . . 195
161. Hormiphora plumosa . . . . . . . . . . . . 198
162. ' ', dissection and transverse section . . . . . . 199
163. " " diagrammatic sections . . . . . . . . 20I
164. . "y section of branch of tentacle . . . . . . 202
165. " " sense-organ . . . . . . . . . 202
166. Ovum of Eulampetia . . . . . . . . . . . . 203
167. Development of Callianira . . . . . . . . . . . 204
168. Three Cydippidea . . . . . . . . . . . . 208
169. Cestus veneris . . . . . . . . . . . . . 208
170. Deiopea kaloknenota . . . . . . . . . . . . 209
171. Ctenoplana kowalevskii . . . . . . . . . . . 209
172. Tjalfiella . . . . . . . . . . . . . . 210
173. Beroé forskalii . . . . . . . . . . . . 21X
174. Hydroctena salenskii . . . . . . . . . . . . 213
175. Sections of embryos of Actinia and Beroé . . . . . . . . 214
176. Dicyemennea gracile . . . . . . . . . 215
177. Dicyema paradoxum with verm:form embryos . . . . . . . 216
178. Dicyema paradoxum, male . . . . . . . . . . . 216
179. Rhopalura giardii, male . . . . . . . . . . . 217
180. ’ ,, female . . . . . . . . . . . 217
181. Salinella, longitudinal section . - . . . . . . . . 218
182, ,»  transverse " . . . . . . . . . 218
183. Planaria, digestive and excretory systems . . . . . . . . 220
184. . nervous system . . . . . . . . . 220
185. Section through body wall of a Turbellanan . . . . . . . . 221
186. Flame-cell . . . . . . . . . . . 222
187. Eye of Planaria gonocephala . . . . . . . . . . 223
188. Planaria, reproductive system . . . . . . . . . . 223
189. Fasciola hepatica . . . . . . . . . . . 224
190. Transverse section through body wall of a Trematode . . . . . . 225
191. Fasciola hepatica, internal organization . .. . . . . . . 226
192. . " life-history . . . . . . . . . . 228
193. T®nia solium . = . . . . . . . . . . . . 230
194. . ,» head . . . . . . . . . . . . 230
195. . ,»  transverse section . . . . . . . . . . 231
196. ,, ” proglottis . . . . . . . . . . . 233
197. ripe proglottis . . . . . . . . . 234
198. Development of Tapeworm . . . . . . . . . . . 234
199. Various Planarians . . . . . . . . . . . . 238
200. Temnocephala . . . . . . . . . . - . . 239
201. Actinodactylella . . . . . . . . . . . . 240
202. Procerodes lobata . . . . . . . . . . . . 241

203. Gyrodactylus and Polystomum . . . . . . . . . . 242



LIST OF ILLUSTRATIONS Xix

FIG. PAGE

204 Amphistomum . . . . . . . . . . . . . 243
205. Lophotaspis . . . . . . . . . . . . . 243

206. Gastrodiscus . . . . . . . . . . . . . 243
207. Tetrarhynchus . . . . . . . . . . . . . 244
208. Tenia echinococcus . . . . . . . . . . . . 244
209. Ligula . . . . . . . . . . . . . . 244
210. Caryophyllzus . . . . . . . . . . . . . 246
211. Archigetes . . . . . . . . . . . . . 246
212. Gyrocotyle . . . . . . . . . . . . 246
213. Diagram of Rbabdocoe.e . . . . . . . . . . . 247
214. v ,» Polyclad . . . . . . . . . . . . 247
215. " ., Triclad . . . . . . . . . . 248
216. Reproductive organs of Mesostoma ehrenbergu . . . . . . . 251
217. Mature proglottides of Tania and Dibothriocephalus . . . . . . 253
218. Developing egg of Planocera, eight-cell stage . . . . . . . 254
219. - ' " thirty-two-cell stage . . . . . . 254
220. Embryo of Planocera . . . . . . . . . . . 255
221. Sections through developing embryos of Planocera . . . . . . 256
222. Miiller’s larva of a Polyclad . . . . . . . . . . 257
223. A Cysticercoid . . . . . . . . . . . . . 259
224. ' with head evaginated . . . . . . . . . 259
225. Cyst of Tenia echinococcus . . . . . . . . . . 261
226. Scolices . . . . . . . . . . . 261
227. Scolex of Tania echmococcus . . . . . . . . . . 261
228. Process of budding in Microstomum . . . . . . . . . 262
229. Schistosomum hzmatobium . . . . . . . . . . 264
230. Diagram of Nemertine . . . . . . . . . . . 267
231. Proboscis of Nemertine . . . . . . . . . . . 268
232. Prostoma (Tetrastemma) . . . . . . . . . . . 269
233. Anterior portion of Nemertine . . . . . . . . . . 270
234. Proboscis of Metanemertine, retracted . . . . . . . . . 270
235. " everted . . . . . . . . . 270
236. Transverse sectxon of Nemertine . . . . . . . . . . 270
237. Diagram of anterior end of Nemertine . . . . . . . 271
238. Transverse section through the cerebral organ of 'lubulanus . . . . . 271
239. Pilidium . . . . . . . . . . . . . .o272
240. Ascaris lumbricoides . . . . . . . . . . . . 275
241. " " transverse section . . . . . . . . . 276
242. s ” muscle fibres . . . . . . . . . 277
243. " ', dissection of female . . . . . . . . 278
244. Nervous system of Nematoda . . . . . . . . . 279
245. Ascaris lumbricoides, dissection of male organs . . . . . . . 280
246. Body-wall of platymyarian Nematode . . . . . . . . . 281
247. Ancylostoma duodenale . . . . . . . . . . . 281
248. Oxyuris . . . . . . 282
249. Early development of Ascans mega]ocephala, two-cel] stage . . . . 282
250. " up to the elght—cell stage . . . 283
251I. Blastula. of Ascaris megalocephala . . . . . . . 284
252. Embryo ,, . ., ' after mvaglnatlon . . . . . . 284
253. Trichinella spiralis . . . . . . . . . . . . 285
254. Chatosoma . . . . . . . . . . . . . 287
255. Desmoscolex . . . . . . . . . . . . . 287

256. Transverse section of Gordius . . . . . . . . . . 288



XX LIST OF ILLUSTRATIONS

FIG. PAGE
257. Gordius, anatomy . . . . . . . 289
258. Two species of Echmorhynchus (Gxgantorh) nchus) . . . . . . 290
259. Echinorhynchus gigas, dissection of male . . . . . . . . 291
260. ' " " female . . . . . . . . 201
261. " ” " excretory organ . . . . . . 202
262, " female organs . . . . . . . . . 203
263. Egg of Echinorhynchus acus . . . . . . . . . . 293
264. Brachionus rubens, female . . . . . . . . . . . 204
265. " »  pharynx . . . . . . . . . 20§
266. "» ,» male and female, with attachcd eggs . . . . . 296
267. Diagram of a Rotifer . . . . . . . . . . . . 207
268. Paraseison asplanchnus . . . . . . . . . . . 299
269. Typical forms of Rotifera . . . . . . . . . . . 300
270. " " " . . . . . . . . . . . 301
271. Typical forms of mastax . . . . . . . . . . . 302
272. Chatonotus maximus . . . . . . . . . . . . 304
273. ' » anatomy . . . . . . . . . . 304

274. Echinoderes . . . . . . . . . . . . . 305
275. Pedicellina . . . . . . . . . . . . . 306
276. Trochophore . . . . . . . . . . . . . 309

277. Nereis dumerilii . . . . . . . . . . . . 310
278.  ,, " parapodium . . . . . . . . . . 310
279. . " setz . . . . . . . . . . . . 311
280. Nereis diversicolor, proboscis . . . . . . . . . . 312
281. Nereis dumerilii, anatomy . . . . . . . . . . . 313
282. v, ” transverse section . . . . . . . . 314
283. " nervous system . . . . . . . . . . 315
284. ., " eye . . . . . . . . . . . . 316
28s5. ,, " nephridium . . . . . . . . . 317
286. ,, " development . . . . . . . . . . 319
287 » . ” . . . . . . . . . . 321
288. Lumbricus . . . . . . . . . . . . . 323
289. " seta . . . . . . . . . . . 324
290. » transverse sectxon . . . . . . . . . . 325
291. . sagittal section . . . . . . . . . . . 326
202. " nervous system . . . . . . . . . . . 327
293. " nephridiul.n . . . . . . . . . . . 329
204. v reproductive organs . . . . . . . . . . 330
;95. " development . . . . . . . . . . . 331
296. Polynéte setosissima . . . . . . . . . . . . 334
297. Galeolaria coespitasa . . . . . . . . . . . . 335
298. Chatopterus . . . . . . . . . . . . 335
299. Seta of various Polychzeta . . . . . . . . . . 335
300. Section of setigerous sac of an Ohgochate . . . . . . . . 336
301. Polynde extenuata, anterior end . . . . . . . . . . 336
302. Polychata, various, heads . . . . . . . . . . . 337
303. Tubifex . . . . . . . . . . . . . . 338
304. Terebella . . . . . . . . . . . . . . 330

305. Aphrodite, enteric canal . . . . . . . . . . . 341
306. Phyllodoce, nephridium . . . . . . . . . . . 344
307. Nephridia and ccelomoducts . . . . . . 345
308. Diagram illustrating development of gonad of Polychaeta . . . . . 346
309. Pionosyllis elegans . . . . . . . . . . . . 347



LIST OF ILLUSTRATIONS xxi

FIG. PAGE

310. Spirorbis lzvis
311. Eupomatus, development of trochophore . . . . . . . 350
312. Autolytus cornutus, buddmg . . . . . . . f . . 351

313. Syllis ramosa . . . . . . . . . . . 351
314. Stratiodrilus tasmamcus . . . . . . ‘ . . .« . . 352
315. Serpule with their tubes . . . . . . . . . . . 352
316. Myzostoma . . . . . . . . . . . . . 354
317. " anatomy . . . . . . . . . . . . 354
318. Hirudo medicinalis . . . . . . . . . . . . 356
319. " transverse section . . . . . . . . . 357
320. ,, " jaw . . . . . . . . 358
321.  ,, australis, dissection from dorsa.l aspect . . . . . . . 359
‘322, ,, australis  ,, ., leftside . . . . . . . . 359
323. medicinalis, nephridium . . . . . . . . . . 360
324. diagram of blood-channels . . . . . . . . . 361
325. section of eye . . . . . . . . . . . . 362
326. Hirudo, cocoon . . . . . . . . . . . . 303
327. Three Rhynchobdelhda . . . . . . . . . . . . 365
328. Proboscis of Glossiphonia . . . . . . . . . . . 366
329. Nephridium of Helobdella . . . . . . . . . . . 367
330. Pontobdella, nephridial system . . . . . . . . . . 368
331. Glossiphonia, development . . . . . . . . . . . 368
332. Polygordius neapolitanus . . . . . . . . . . . 371
333. Protodrilus . . . . . . . . . 372
334. Polygordius neapohtanus transverse sectlon . . . . . . . 372
335. " ” trochophore . . . . . . . . . 373
336. ' " " later stage . . . . . . . 373
337. Saccocirrus . . . . . . . . . . . . . 374
338. Nerilla . . . . . . . . . . . . . . 374
339. Dinophilus . . . . . . . . . . . . . 374
340. Echiurus . . . . . . . . . . . . . . 376

341. ,,  anatomy . . . . . . . . . . . . 377
342. " nervous system . . . . . . . . .
343. Bonellia viridis, female . . . . . . . . . . . 377
344. Bonellia, anatomy . . . . . . . . . . . . 377
345. Echiurus, ciliated funnel . . . . . .
346. Bonellia, male . . . . . . . . . . . . . 378
347. Echiurus, trochophore . .

. . . . . . . . 378
348. Sipunculus nudus, anterior extremlty . . . . . . . . . 38
349. " " tentacular fold . . . . . . . . . 38
350. ” ”» anatomy . . . . . . . . . . 381
351. " nervous system . . . . . . . . . 381
352. Pnapulus . . . . . . . . . . . . 38
353. Apus cancriformis, dorsal aspect . . . . . . . . .. 386

354. Lepidurus kirkii, side view . . . . . . . . . . . 387
355. Apus glacialis, ventral aspect . . . . . . . . . .. 388

356. Lepidurus, ventral view of head region . . . . . . . . 388
357. Apus, appendages . . . . . . . . . . . 3%
358. Lepidurus kirkii, sagittal sectxon . . . . . . . . . . 391
359. Apus, transverse section . [N . . . . . . . . 392
360. ,, shell-gland . . . . . . . . . . . . 393
361. ,, cancriformis, nervous system . . . . . . ol . 393

362. ,, structure of paired eye . . . . . . . e



xxii LIST OF ILLUSTRATIONS

FI1G. PAGE
363. Apus, development ., . . . . . . . . . . . 396
364. Astacus fluviatilis . . .. . . . . . . . . 398
365. " " transverse section of abdomen . . . . . . . 398
366. ' ” appendages . . . . . . . 400
367. ”» " articulations and muscles of leg . . . . . . 403
368. Section of skin and exoskeleton of Lobster . . . . . . . . 404
369. Articulations and muscles of abdomen of Crayfish . . . . . . . 404
370. Astacus fluviatilis, dissection from left side . . . . . . . . 406
371. " " kidney . . . . . . . . . 408
372. ”» " transverse section of thorax . . . . . . . 409
373. " " diagram of circulation . . . . . . . . 410
374. " ”» nervous system . . . . . . . . . 411
375. " " reproductive organs . . . . . . . . . 412
376. " " formation of the blastoderm . . . . . . . 413
377. v " ventral view of embryo . . . . . . . . 414
378. - " nauplius . . . . . . . . . . . 415
379- ” ” sections of embryos . . . . . . . . . 416
380. development of appendages . . . . . . . 417
381. Three Branchxopoda . . . . . . . . . . . . 426
382. ,, Cladocera . . . . . . . . . . . . 427
383. Cypris . . . . . . . . . . . . 428
384. Cyclops and Calocalanus . . . . . . . . . . 429
385. Various forms of parasitic (.opepoda . . . . . . . . . 430
386. Argulus foliaceus . . . . . . . . . . . . 432
387. Lepas anatifera . . . . . . . . . . . . 433
388. Balanus . . . . . . . . . . . . . . 434
389. Sacculina carcini . . . . . . . . . . . . 434

390. Nebalia geoffroyi . . . . . . . . . . . . 435
391. Paranaspides . . . . . . . . . . . . . 436
392. Mysis oculata . . . . . . . . . . . . . 436

393. Diastylis . . . . . . . . . . . . . . 437

394. Gammarus . . . . . . . . . . . . . 438
395. Asellus . . . . . . . . . . . . . . 439
396. Amphipoda . . . . . . . . . . . . - 440
397. Isopoda . . . . . . . . . . . . . 441
398. Shrimp and Pra.wn . . . . . . . . . . . . 442
399. Scyllarus arctus . . . . . . . . . . . . 443

400. Eupagurus bernhardus . . . . . . . . . . . 443
4o01. Cancer pagurus . . . . . . . . . . . . . 444

402. Typical Brachyura . . . . . . . . . . . . 445
403. Squilla . . . . . . . . . . . . 446
404. Orchestia cavimana, anatomy . . . . . . . . . . 448
405. Euphausia pellucida . . . . . . . . . . . . 449
406. Nervous system of Crab . . . . . . . . . . . 450
407. Cypris-stage of Lepas . . . . . . . . . . . . 452
408. Larva of Crabs . . . . . . . . . . . . . 453
409. Dalmanites and Phacops . . . . . . . . . . . 457
410. Triarthrus becki . . . . . . . . . . . . 458
411. Pauropus huxleyi . . . . . . . . . . . . 459
412. Iulus terrestris . . . o o . . . . . . 459
413. Scolopendrella immaculata . . . . . P . . « . . 460

414. Scolopendra . . . . . . . . . . . . . 461
415. Lithobius forficatus . . . . . . . . . . . . 461



LIST OF ILLUSTRATIONS xxiii

FI1G. PAGE
416, Strongylosoma, development . . . . . . . . . . 463
417. Blatta orientalis . . . . . . . . . . . . 465
418. ,, mouth parts . . . . . . . . . . 466
419. Periplaneta americana, lateral view of head . . . . . . . . 467
420. " muscular system . . . . . . . . . . 468
421. " anatomy . . . . . . . . . . . . 469
422. ' salivary glands . . . . . . . . . . . 470
423. Trachea of caterpillar . . . . . . . . . . 470
424. Periplaneta, tracheal system . . . . . . . . 470
425. »» nervous system . . . . . . . . . . 471
426. ' male reproductive organs . . . . . . . . . 472
427. ' female reproductive organs . . . . . . . . 472
428. Developing ovum of an Insect . . . . 474
429. " transverse sectxon . . . . . . .« 475
430. Ventral plate of embryo Cockroach . . . . . . . . . 476
431. Embryo Cockroach . . . . . 476

432. Lepisma . . . . . . . . . . . . . . 477
433. Acerentomon doderoi . . . . . . . . . . . . 477
434. Orchesella (Podura) villosa . . . . . . . . . . . 478

435. Various Orthoptera . . . . . . . . . . . . 478
436. Mantis religiosa . . . . . . . . . . . . . 479
437. Forficula auricularia . . . . . . . . . . . . 479
438. Hamitermes silvestri . . . . . . . . . . . . 480
439. Perla maxima . . . . . . . . . . . . . 48
440. An Embiid . . . . . . . . . . . . 481
441. Psocus fasciatus . . . . . . . . . . . 481
442. Ephemera vulgata . . . . . . . . . . . . 482
443. Ephemera, metamorphosis . . . . . . . . . 482
444. A Dragon-fly (Cordulegaster annula.tus) . . . . . . . . 483
445. A Dragon-fly nymph (Anax imperator) . . . . . . . . 483

446. Bed Bug (Cimex lectularius) . . . . . . . . . . 483
447. Water Bug (Corixa) . . . . . . . . . . . . 483
448. Cicada . . . . . . . . . . . . . . 484

449. Aphis rosz . . . . . . . . . . . . 484
450. Scale Insect (Coccus cactn) . . . . . . . . . . 484
451. One of the Mallophaga . . . . . . . . . . 484
452. Body Louse (Pediculus humanus) . . PN . . . . . 484
453. Pear Thrips . . . . . . . . . . 485
454. Ant-lion (Myrmeleon formlcanus) . . . . . . . . . 486
455. Scorpion Fly (Panorpa communis) . . . . . . . . . 486
456. Halesus guttatipennis . . . . . . . . . . . 486

457. Cases of Trichoptera . . . . . . . . . . . . 486
458. Butterfly (Pieris) . . . . . . . . . . . . 487

459. Protoparce convolvuli . . . . . . . . . . . 487
460. Melolontha vulgaris . . . . . . . . . . . . 487
461. Xenos vesparum . . . . . . . . . . . . 488
462. Thersilochus . . . . . . . . . . . . . 488
463. Culex and larva . . . . . . . . . . . 488
464. Bot-fly (Gastrophilus equx) . e . . . . . . . 488

465. Ctenocephalus canis . . . . . . . . . . . . 489
466. Section of integument of Insect . . . . . . . . . . 491
467. Mouth-parts of Orthoptera . . . . . . . . . . . 492
468. Mouth-parts of Hymenoptera . . . . . . . . . . 492



XXiv LIST OF ILLUSTRATIONS

FIG. PAGE
469. Mouth-parts of Lepidoptera . . . . e . . . . . 492
470. " ,» Diptera . . . . . . . . . . . 492
471. . ,» Hemiptera . . . . . . . . . . 492
472. Digestive organs of Beetle . . . . . . . 495
473. Nervous, tracheal, and digestive systems of the Honey-bee . . . . . 495
474. Tracheal gills of Ephemerid . . . . . . . . . . 496
475. Heart of Cockchafer . . . . . . . . . . . . 496
476. Nervous system of Diptera . . . . . . . . . . . 497
477. Ommatidium of an Insect-eye . . . . . . . . . . 498
478. Ocellus of Dytiscus larva . . . . . . . . . . . 408
479. Two types of chordotonal organs . . . . . . . . . . 500
480. Locust showing tympanum . . . . . . . . . . . 500
481. Tympanum of Gryllus and Locusta . . . . . . . 500
482. Transverse section through tympanal organ of Locust . . . . . . 500
483. Sexual apparatus of Honey-bee . . o . . . . . . 501
484. Development of Hydrophilus . . . . . . . . . . 502
485 ” »» . . . . . B . « 503
486. Apis mellifica, queen, worker, and drone . . . . . . . . 505
487. Formica rufa . . . . . . . . . . . . . 505
488. Scorpio swammerdami . . . . . . . .. . . . 507
489. Endosternite of Scorpion . . . . . . . . . . . 509
490. Scorpion, anatomy, lateral view . . . . . . . . . . §10
491. " " dorsal ,, . . . . . . . . . . 5II
492. ' development . . . . . . . . . . 512
493. Embryo of Scorpion . . . . . . . L e . . 512
494. Eurypterus fischeri . . . . . . . . . . . . 513
495. Limulus . . . . . . . . . . . . . . 514
496. Phrynichus . . . . . . . . . . . . 515
497. Spider (Aranea dxademata) . . . . . . . . . . . 515
498. Kcenenia mirabilis . . . . . . . . . . . . 516
499. Galeodes dastuguei . . . . « e . . . . . 516
500. Chelifer cancroides . . . . . . . c . . . 517
501. Cryptocellus simonis . . . . . . . . P . . 517
502. Oligolophus spinosus . . . . . . PP . . 518
503. Water mite (Trombidium fuhgmosum) PN . . . . . . . 518
504. Itch mite (Sarcoptes scabiei) . . . . . . . . . . 518
505. Limulus, longitudinal section . . . . . . . . . . 520
506. Anatomy of dipneumonous Spider . . . . . . . . . 521

507. Book-gill of Limulus . . . . . . . . . . . . 522
508. Book-lung of Spider . . . . . . . . . . . 522
509. Tracheal system of Spider . . . . . . . . . . . 522

510. Lateral eye of Euscorpio . . . . . . . . . . . 523
511. Central eye of Euscorpio . . . . . . . . . 523
512. Aranea diademata, pedipalp of male e . . . . . . . 524
513. Nymphon hispidum . . . . . . . . . . . 525
514. Pentastomum tenioides . . . . . . . . . . . 526
515. Peripatus capensis . . . . . . . . . . . . 527
516. " ,»  ventral view of head . . . . . . . . 527
517. ”» anatomy . . . . . . . . . . . .. 528
518. " tracheal pit . . . .o . . . . . . 529
519. 1’ excretory organ . . . . . . . . . . 530
520. ”» nova-zealandiz, development . . . 531

521.  ,, capensis . . . . . . . . . . . . 532



F1G.

522.
523.
524.
525.
526.
527,
528.
529.
530.
531.
532.
533.
534
535
536.
537
538.
539
540.
541.
542.
543.

544
545.
546.

547-

548.
549.
550.
55I1.
552.
553
554
555
556.
557
558.
559-

561.
562.
563.
564.
565.
566.
567.

569.
570.
571.

572.

573.
574.

LIST OF ILLUSTRATIONS

Macrobiotus hufelandi
Chatoderma nitidulum
Neomenia carinata . .
Chztoderma nitidulum, longltudmal sectnon .
Nervous system of Solenogastres .
Neomenia carinata, reproductive organs
Chiton spinosus, dorsal view

Ve ventral view

»  valves of shell .
Chiton, longitudinal section
Nervous system of Chiton
Zsthete-eye of Chitonid .
Chiton, excretory and genital systems .

.

,,»  development .
Triton rubicundus, shell
" ”» shell, median sectlon
" "» operculum . .
" " lateral view of body .
" " diagram of introvert
', " dissection from dorsal side
" . buccal mass .
" »” vertical section of buccal caVIt)
" " nervous system from dorsal side .
" " ,» and related parts, lateral view
v " sectlon of eye . . .

Diagrams of displacement of mantle-cavity, etc
Solarium perspectivum

Terebra oculata .

Cyprza moneta .

Doris tuberculata . .

Carinaria mediterranea

Limax . . .

Sigaretus laevxgatus R . . . .
Aplysia . . . . . . . .
Atlanta peronii .

Pterotrachea scutata .
Shell-bearing Pteropoda . . .
Helix nemoralis . . . . . . .

. Pleurophyllidia lineata . . .

Patella vulgata . .

Pulmonary cavity and related parts in Lxmax
Types of radule .

Nervous system of Ha.hotls

" . Aplysia . .

”» Limnza . . . . . .

Eyes of Gastropoda . . . . o

. Reproductive organs of Hehx . . . . .

Hermaphrodite gland of Gastropoda . . . .

Forms of egg-cases in Gastropoda . . . .

Cleavage and formation of germinal layers in Gastropoda

Early development of Patella . . . . .
Trochophore of Patella . . . . . ..

Later trochophore of Patella . . . . .

XXV

PAGE
533
537
537
538
539
540
541
541
541
542
542
543
543
544
546
546
547
547
548
549
550
551
553
554
555
559
560

561
561
562
562
562
563
563
564
504
564
565
565
566
567
568
568
569
570
571
572
572
573
574
575
576



xxvi LIST OF ILLUSTRATIONS

FIG. PAGE
575. Veliger of Vermetus . . .. . . . . . . . . 577
576. Dentalium, section of shell. . . . . . . . . . . . 578

577. " anatomy . . . . . . . . . . . 579

578. . larve . . . . . . . . . . . . 580
579. Anodonta cygnea - . . . . . . . . . . . . 581
580. v " interior of valve and animal removed from shell . . . . 582
581. " . section of shell and mantle . . . . . . . 583
582. " ' animal after removal of mantle-lobe . . . . . . 584
583. " " dissection from left side . . . . . . . . 585
584. v " structure of gills . . . . . . . . . 586
585. ” " transverse sections . . . . . . . . . 587
586. " diagram of circulation . . . . . . . . . . 589

587. " statocyst . . . . . . . . . . . . 590
588. ' early embryo . . . . . . . . . . . 591

589. " later embryos . . . . . . . . . . . 592
590. " advanced embryo . . . . . . . . . . 592
50I. M metamorphosis . . . . . . . . . . . 593
592. Anatomy of Pecten . . . . . . . . . . 596

593. Valves of Mya, Modiola, a.nd Vulsella . . . . . . . . . 597
594. Cardium edule . . . . . . . . . . . . . 597
595. Venus gnidia . . . . . . . . . . . . . 597

596. Scrobicularia piperata . . . . . . . . . . . 598
597. Solenocurtus strigilatus . . . . . . . . . 598
598. Diagram of concrescence of mantle-lobes . . . . . . . . 599
599. Requienia and Hippurites . . . . . . . . . . . 599
600. Teredo navalis . . . . . . . . . . . . . 600

6o1. Aspergillum . . . . . . . . . . . . . 6or
602. Mytilus edulis . . . . . . . . . . . . . 6ol
603. Nucula delphinodonta . . . . . . . . . . . 6or
604. Gills of Bivalvia . . . . . . . . . . .
60s5. Gill-filaments of Mytilus . . . . . . . . . . . 602
606. Dissection of Poromya . . . . . . . . . . . 603
607. Donax, enteric canal . . . . . . . . . . 604
608. Nervous system and static organs of N ucula . . . . . . . . 605
609. Eye of Pecten . . . . . . . . . . . . . 606
610. Development of Ostrea . . . . . . . . . . . 607
611. Veliger of Ostrea . . . . . . . . . . . . 607
612. Embryos of Sphaerium . . . . . . . . . . . 608
613. Sepia cultrata . . . . . . . . . . . . . 610
614. . ,»  mantle-cavity . . . . . . . . . . 612
615. ,, officinalis shell . . . . . . . . . . . . 613
616. ,, chromatophore . . . . . . . . . . . . 613

617. ,, cultrata, cranial cartilage . . . . . . . . . . 614
618. ,, officinalis, jaws . . . . . . . . . . . . 615
619. ,, section of buccal mass . 