Revised Edition

Invertebrate

e

E.L. JORDAN
Dr. P.S. VERMA




First Multicolour Edition

For B.Sc. and B.Sc. (Hons.) classes of all Indian Universities
& also as per UGC Model Curriculum

E.L. Jordan P.S. Verma
M.Sc., M.A. (Toronto) M.Sc., Ph.D., FE.S.l., FA.Z.
Formerly Head of Zoology Department Reader (Retd.)
Lucknow Christian College, Lucknow Department of Zoology,

Meerut College, Meerut

L

v

v
S. CHAND & COMPANY LTD.

(AN ISO 9001 : 2000 COMPANY)
RAM NAGAR, NEW DELHI - 110055



;:9‘:_ S. CHAND & COMPANY PVT. LID.

s.cuano (AN SO 9001 : 2008 Company)
empowering minds Head Office : 7361, RAM NAGAR, NEW DELHI - 110 055
Phones : 23672080-81-82, 9899107446, 9911310888; Fax : 91-11-23677446

Shop at: schandgroup.com; e-mail: info@schandgroup.com
Branches:

¢ IstFloor, Heritage, Near Gujarat Vidhyapeeth, AshramRoad, Ahmedabad-380014,
Ph:27541965, 27542369, ahmedabad@schandgroup.com

* No.6, AhujaChambers, 1st Cross, KumaraKrupaRoad, Bengaluru-560001,
Ph:22268048, 22354008, bangalore@schandgroup.com

* BajojTower, PlotNo. 2&3, Lala Lajpat Rai Colony, Raisen Road, Bhopal -462011,
Ph: 4274723, 4209587, bhopal@schandgroup.com

e S.C.0.2419-20, FirstFloor, Sector-22-C (Near Aroma Hotel), Chandigarh-160022,
Ph: 2725443, 2725446, chandigarh@schandgroup.com

¢ No.1, WhitesRoad, Opposite Express Avenue, Royapettah, Chennai -600014
Ph.28410027, 28410058, chennai@schandgroup.com

e 1790, Trichy Road, LGB Colony, Ramanathapuram, Coimbatore -6410045,
Ph: 2323620, 4217136 coimbatore@schandgroup.com (Marketing Office)

* 1stFloor, Bhartia Tower, Badambadi, Cuttack - 753 009, Ph: 2332580; 2332581,
cuttfack@schandgroup.com

e IstFloor, 20, New Road, Near Dwarka Store, Dehradun -248 001,
Ph:2711101,2710861, dehradun@schandgroup.com

* DilipCommercial(Istfloor), M.N.Road, Pan Bazar, Guwahati- 781001,
Ph:2738811, 2735640 guwahati@schandgroup.com

* Bhatt Colony, TalliBamori, Mukhani, Haldwani -263139 (Marketing Office) Mob. 09452294584

e PadmaPlaza, H.No. 3-4-630, Opp. Ratna College, Narayanaguda, Hyderabad -500029,
Ph:27550194, 27550195, hyderabad@schandgroup.com

e IstFloor, Nand Plaza, Hawa Sadak, AimerRoad, Jaipur - 302006,
Ph:2219175, 2219176, jaipur@schandgroup.com

¢ MaiHiranGate, Jalandhar- 144008, Ph: 2401630, 5000630, jalandhar@schandgroup.com

* Kachapilly Square, Mullassery Canal Road, Emakulam, Kochi- 682011,
Ph: 2378740, 2378207-08, cochin@schandgroup.com

» 285/J, BipinBihariGanguliStreet, Kolkata-700012, Ph: 22367459, 22373914, kolkata@schandgroup.com

* IstFloor, AryaPrafinidhiSabha, 5-MirabaiMarg, Near NarhiSabziMandi, Hazratgan,
Lucknow -226001, Ph: 4065646, 4026791, 4027188, 4022948 lucknow@schandgroup.com

e Blackie House, lInd Floor, 103/5, Walchand Hirachand Marg, Opp. G.P.O., Mumbai - 400 001,
Ph:22690881, 22610885, mumbai@schandgroup.com

* KarnalBagh, NearModel Mill Chowk, Nagpur-440032, Ph: 2720523, 2777666 nagpur@schandgroup.com

* 104, Citicentre Ashok, Mahima Palace, Govind MitraRoad, Patna-800004, Ph: 2300489, 2302100,
patha@schandgroup.com

e Sadguru Enclave, Ground floor, Survey No. 114/3, Plot no. 8 Alandi Road ,
Vishrantwadi Pune — 411015 Ph: 64017298 pune@schandgroup.com

* KailashResidency, PlotNo. 4B, Bottle House Road, ShankarNagar, Raipur - 492007,
Ph:2443142,Mb. :09981200834, raipur@schandgroup.com (Marketing Office)

¢ ShantiDeep Tower, Opp.HotelMaharaja, Radium Road, Ranchi-834001
ranchi@schandgroup.com (Marketing Office)

* 122, RajaRamMohanRoyRoad, EastVivekanandapally, P.O., Siliguri, Siliguri-734001,
Dist., Jalpaiguri, (W.B.) Ph.0353-2520750 (Marketing Office) siliguri@schandgroup.com

* No0.49-54-15/53/8, Plot No. 7, 1st Floor, Opp. Radhakrishna Towers,
Seethammadhara North Extn., Visakhapatnam - 530 013, Ph-2782609 (M) 09440100555,
visakhapatnam@schandgroup.com (Marketing Office)

© Copyright Reserved

All rights reserved. No part of this publication may be reproduced or copied in any material form (including photo copying or
storing itin any medium in form of graphics, electronic or mechanical means and whether or not transient or incidental to some
other use of this publication) without written permission of the copyright owner. Any breach of this will entail legal action and
prosecution without further notice.

Jurisdiction : All disputes with respect to this publication shall be subject to the jurisdiction of the Courts, tribunals and forums

of New Delhi, India only.

First Edition 1963

Subsequent Editions and Reprints 1964, 65, 66, 67, 68, 69, 70, 71, 72, 74 (Twice), 76, 78, 79,
81, 82, 83, 85, 87, 88, 89, 91, 92 (Twice), 93, 95 (Twice), 97, 98, 99, 2000, 2001, 2002, 2003,
2005, 2006, 2007, 2008, Multicolour Revised Edition 2009 , Reprint 2010 (Twice), 20171,
2012, 2013, 2014,

Reprint 2015

ISBN : 978-81-219-0367-7 Code : 1003A 027

PRINTED IN INDIA

PRINTED IN INDIA

By Rajendra Ravindra Printers Pvt. Ltd., 7361, Ram Nagar, New Delhi -110 055
and published by S. Chand & Company Pvt. Ltd., 7361, Ram Nagar, New Delhi -110 055.



DEDICATED
to

‘My Parents
Who could not see

the fruits of

this labour
P.S. Varma



(iv)



PrReErFACE To THE MuLTicoLour EDITION

The multicolour edition of Invertebrate Zoology is the outcome of sincere and
combined efforts of the author and editorial team namely Mr. Shishir Bhatnagar, Dr.
Swati Lohani and Mr. Pradeep Joshi (of DTP unit) of S.Chand & Co. Ltd. The editorial
team have provided relevant natural coloured photographs of invertebrates to exhibit
the animals in natural environment. Multicoloured figures and natural photographs
of this edition would be quite useful to our target readers to understand and fully
appreciate the subject matter. Author and editorial team have been quite sincere and
vigilant in selecting the authentic photographs and figures for the text of this book.
Due to these photographs and multicoloured figures our target readers would be
highly benefited. In this multicolour edition, the subject matter have been thoroughly
reviewed, revised and corrected. To enhance the utility of the book, four types of
important questions : long answer, short answer, very short answer and multiple
choice questions, which are now-a-days asked in various university examinations,
have been added in all the chapters.

The present book is prepared for the students of B.Sc., B.Sc. (Hons.) and M.Sc.
classes of Zoology. Students preparing for medical entrance examinations, I.F.S.,
P.C.S. and LA.S., etc., would also be immensely benefited by this book.

| wish to express my sincere thanks to Mrs. Nirmala Gupta, Chairperson and
Managing Director, Mr. Himanshu Gupta, Director and Mr. Navin Joshi, Vice-President
(Publishing) of S.Chand and Company Ltd., Ram Nagar, New Delhi for their
wholehearted cooperation to bring out the multicolour edition of this book a pleasant
surprise to the readers.

“PREETI" P. S. VERMA
121, New Mohanpuri Colony
Meerut- 250 001

(v)



PReEFACE To THE FOURTEENTH EDITION

The dimensions of biology are fast increasing with more and more emphasis
on cell biology, molecular biology, genetics, biochemistry, physiology, electron
microscopy and biotechnology, etc. Many Indian Universities have already
introduced some topics of these disciplines in their under-graduate syllabi. The
importance of basic zoology, however, cannot be ignored; most teachers and
researchers rightly feel the need for a strong base in general zoology as a
prerequisite for all fields of specialisations. Jordan’s “Invertebrate Zoology” has
served a great deal towards the fulfilment of this aim. It has been a national best
seller for more than three decades. It was, therefore, found necessary to bring out
the same book in a more useful and enlarged form. The book has been thoroughly
revised and enlarged in this edition. In this New Edition, | have retained all that was
judged good and useful in the previous edition. However, a number of changes have
been made in this edition. Subject matter have been updated in the light of recent
researches and new topics have been added at appropirate places keeping in view
the changes in the syllabi of various Indian Universities.

New chapters which have been added in this edition are : General Principles
of Systematics and Animal Classification, Polystoma, Ancylostoma (The
hookworm), Wuchereria (The filaria worm), Helminths and Diseases, Bombyx (The
silkworm), Cimex (The bedbug), Termites (The white ants), Peripatus and Glossary.
Comparative account of certain selected systems of Phylum Mollusca and Plylum
Annelida is an additional feature of this edition. In addition to this, general topics,
which are usually asked in the examinations, have been thoroughly revised and
some new topics have also been added in all the phyla.

The examination oriented text is written for all the students, even for those who
do not have a good background in the subject. The language is simple, explanations
are clear, and presentation is very systematic. To improve scientific accuracy, about
900 well-labelled diagrams have been included at appropriate places. Important
words are given in bold face and definitions in italics. Subject matter is error-free.

Thanks are due to Dr. P.C. Srivastava, K.K. College, Etawah for his help in the
revision of this book. Thanks are also due to Shri Ravindra K. Gupta, Director and
Shri T.N. Goel, M/s. S. Chand and Company Ltd., New Delhi for their wholehearted
cooperation during the preparation and publication of this book.

Constructive suggestions for further improvement of the book will be always
welcomed and entertained wholeheartedly.

“PREETI” P. S. VERMA
121, New Mohanpuri Colony
Meerut- 250 001
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PrReEFACE To THE FIRST EDITION

Invertebrate Zoology has been written to meet the requirements of B.Sc.
students. It is intended for those who have already completed an elementary course
in Zoology. The book covers the courses laid down in the Universities of the Punjab,
Delhi, U.P., Madhya Pradesh and Rajasthan. There are many books in the market
which are used in these Universities, but the majority of these books are either out
of date and often erroneous, or they do not deal with the selected types of animals.

Tremendous researches have been made in Zoology in the last few years; this
book includes material from all recent researches and investigations in describing
one to several animal types from each major phylum, keeping in mind not only the
anatomy and physiology of animals, but also the relationship of structure to
functional requirements of the environment. Besides the precise and up-to-date
descriptions of selected types this book has three special features : 1. It deals with
fair detail the animals included in the practical courses. 2. lllustrations have been
used profusely with labels printed on the diagrams, so that they not only
supplement the descriptions, but make it easier for the student to clearly grasp the
text. 3. In each phylum several important topics are discussed which are difficult
to find in one place or in any single book. With these features it is hoped that the
book will be a complete guide in meeting the needs of the students.

E.L. JORDAN
Lucknow,
Ist January, 1963
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Very short answer and Multiple Choice Questions.

Phylum Phoronida 620-626

Habit and Habitat; Tube; External Structures;
Body Wall; Coelom; Digestive System; Circulatory
System; Excretory System; Nervous System;
Sense Organs; Reproductive System;
Development; Affinities; Important Questions :
Long answer, Short answer, Very short answer
and Multiple Choice Questions.

Phylum Mollusca 627-628

Pila (Apple Snail) 629-651

Pila globosa : Systematic Position; Habit and
Habitat; External Features; Coelom; Digestive
System; Respiratory System; Blood Vascular
System; Excretory System; Nervous System;
Sense Organs; Reproductive System; Copulation;
Fertilisation; Development; Important Questions :
Long answer, Short answer, Very short answer
and Multiple Choice Questions.

Lamellidens (Unio)
(Freshwater Mussel) 652-672

Lamellidens (Unio) : Systematic Position; Habit
and Habitat; External Features; Internal
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62.

63.

64.
65.

66.

Structures; Coelom; Locomotion; Respiratory
System; Digestive System; Blood Vascular
System; Excretory System; Nervous System;
Sense Organs; Fertilisation; Development;
Metamorphosis; Comparison of Digestive
Systems of Pila and Unio; Comparison of
Respiratory Systems of Pila and Unio;
Comparison of Nervous Systems of Pila and
Unio; Important Questions : Long answer, Short
answer, Very short answer and Multiple Choice
Questions.

Mollusca : Characters, Classification
and Types 673-691

Definition; General Characters; Classification;
Representative Types of Mollusca; Important
Questions : Long answer, Short answer, Very
short answer and Multiple Choice Questions.

Mollusca in General 692-697

Archimollusc; Torsion in Gastropoda; Pearl
Formation; Economic Importance of Mollusca;
Important Questions : Long answer, Short answer,
Very short answer and Multiple Choice Questions.

Phylum Annelida 698-699

Neanthes (=Nereis)
(Clamworm) 700-719

Neanthes virens : Systematic Position; Habit and
Habitat; Distribution; External Features;
Locomotion; Body Wall; Coelom; Digestive
System; Respiration; Blood Vascular System;
Excretory System; Nervous System; Sense
Organs; Reproductive System; Epitoky and
Heteronereis or Heteroneanthes; Distinctions
between Neanthes and Heteroneanthes
(=Heteronereis); Swarming; Fertilisation;
Development; Important Questions : Long answetr,
Short answer, Very short answer and Multiple
Choice Questions.

Pheretima (Earthworm) 720-754

Pheretima posthuma : Systematic Position; Habit
and Habitat; External Features; Body Wall;
Coelom; Lymph Glands; Locomotion; Digestive
System; Blood Vascular System; Respiratory
System; Excretory System; Nervous System;
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