m==EnZR75 LLEZ0 Notes|

ANIMAL
BIOLOGY ........

NEDIF e

i
<h

' G

Richard D. Jur




&R WA

Instant Notes in

Animal Biology

Second Edition

N £ ) =
CH R, SRR RO

Richard D. Jurd

Department of BiologggS
University of Essex, Cp

ugnpu :
R T
R
77& :\Li" =




B :01-2009-2764
& &

A 455 B i FE MG RS 890 B Bkt Instant Notes in Animal Biology ¥
Bikk. SHEIE 4 E 0% HYNEW. EE RESXR LES R R
L EHEEE.

AHRMHERRSERNASBEB BAR, RS0 B F F
BRI SR RE S E T SN TR E S, BRI R
By, A RS B R T M A 2R A R, XD
B FIB ARG R R B8R B 7 B B4 S A ol B 4R e 2 LB AR B 41
Tkt WAL AFXTTHEE LRI A R GEERRANSHNE.

Richard D. Jurd

Instant Notes in Animal Biology,Z2e

© 2004 by Taylor &. Francis Group

ISBN 1859963250

All Right Reserved. Published by arrangement with Taylor &. Francis Books
Ltd, 2 & 4 Park Square. Milton Park, Abingdon, OX14 4RN, UK.
Licensed for sale in the Mainland of China only, booksellers found selling this
title outside the Mainland of China will be liable to prosecution. Copies of this
book sold without a Taylor & Francis sticker on the cover are unauthorized
and illegal.

AR EZAUIRA B 4543 T £ F [ R o P P 4 B o [ K 9 1 LA 4 3
ZPgARIF, ABH WA Taylor 8. Francis PR %, R B PR %
BRPEFAAEIT R

B H7ERR % B (CIP) #UiE

S 4E #) % = Animal Biology: 5 i R : 28 3C/(¥) B #F # (Richard D.
Jurd) B4, - 2 B —JUE B AR, 2009

BERLERID

ISBN 978-7-03-025223-4

I.50- 0. 8- . 3% SUBHE- S SRR 23
IV. Q95

o A P A CIP B i 7 (2009) 58 141392 5

FAERE  LHA / RERT . FEE
e A KA / fa‘@i&i)r:%%%i;’tﬁmfgg
# 5 X B @ UK
JERARKBARIE 16 5

HREBCRES: 100717
http://www sciencep.com

=4 74 ekl
BB AT SHFREEH

200045 3 BE — ML JFA.787X1092 1/16
20114EF 8 HE — MR ENsK.22 1/4
2011 4 8 A8 —WERR] F%.556 000

FR%.1 -3 000

Er: 50.00

(U B o () A, FR At T SR )



9 RS

00‘00‘0‘0‘0@0@@@@0@@000@00@@@00000JWW‘MWMW@

L1 4FRT, BTG A S A N A B IS IR T BRI YA BRI R I P (3
MR VMY TAE . BRAE TR RIS 0 AR AL T4, XS 2 ) AR IREEAT SiF. S 5R— R
b 88 TARBRIERE LB T XA L A LAE.

1. SEE/BANTIE T E—REIR S E IR B YR 0B 73R SCF R W — R KA 5 B
4R 5 A JE S A A BB U B HETT T B, UGB Sk BB S0 USRI AE ST T &, RIEN
BEAE R ERFA vh SR R B

2. SET R A YA S P B - - R [R] 2 R R PR X 60, a0 B AT A= 2 X Y oy R BRI —
B, A BAEFE R E A 8 (protozoa) A AJE A 4 # F (Kingdom Protoctista) i, Tii A& A Zh4 A (King-
dom Animalia) . RE K EHEH Y WER BHEANS DS TRAESY . RIFEEERE A BONER
Al AERFER.

3. a2 SR H AT 7 E RN, AR R SR C5 A, WK AR B EOR “ S R R sh P i o
TRA ", DL A A B A ST X

4. Bt — B RS B AR A 4 E SO A 7RSS RPN T Y MR LR LUE B KRB RFERFAEN
ik 2y

5. AEE TR ShEIREH B ROEG LR RS BN T 34 B K bR i ok AT A AR T B AR
SFRE. T S MK BRI A A R AR A b R AR R 7, (TR 2R AR A LT AR RN R L, 5| R
HER.

6. AWKGR BRI T VEHTESS R AP BT I B SUHE B ANM S AT AR W% 4 WAL EH TR R
HRRYZR AT | il 2T 40 U 5 A A 2R 4% 5 IR R,

RANE - RBRRTE, —ERR) REARRE I TEI X NRBE L EEER". X
2B W IR R AR, S B TR B e R R RS, DR S8 A BT AR S %, 5L
Bk MR RN, B B RS, XAREIMGFREM Instant Notes in Animal Biology 5
MREEH AR, BERBME TR NS, THRE,. TESERNSIYEYENEHM EH. HEeiflEihas
AR AR TR W R AR, MR Z 2mANE. U XA BESRENBMEEEXRFEL
SWBFRFEIRE . ETXABFEEM N EES LA B -MEEFPHESBEEN AR E
#,WARARES.

(Y IR RERIFT R EREH TAE b EAS— RSO EM LSRN, FEIE%E—
K TE£X. REEILKER AERTAMES, R EHEFAFEIE.

R
20114E8 H 7 H



B—hiEE P
NP~ LD LD ~L BN I I~ P~ P~~~ LD~~~ DL LN~ ED LD DL

RERHE Hi AR 05K BT T DL B LA W B W R R B 92 ) 3% R — A Tt
BRI ER— R R,

(1) AT IR 1997 BB 1999) A B0 T B0 Rk RAR A IS Y R — B0
HOEBE T ENRGSH YRR 20 142 50 AR AT R BCBOE I FIBOR RSN, 3 2 A48 1T et A
SEPIRILEH N E B BN M. A YL E 4 B 300 TR A TSI B A%
T B L) LB MR B A% S B B T FIAT 4 5 T 0 AR AR,
EAE T E RSN YR T WS YA SHRGELR, EREE T A 4
5 A JLTEXT AL A LA™ SR 15 E AT SR S S T A TS OB 81T 10 3 20
A R BB TR IE IR

(@) WAMEBTERE A A BRI RS MBI B H, T — RIVBR B R LAERE, TR
BUTHRAE R RA SRR AR L I KB, SR SR B R K, RAEH— ST
TN ECE FHBE 50 4402 BT, T BRI 1R S F M. A LB B — R
INHRTHPWIED, AL NFIK EES) 1 HBIE B AT B, OV A B — et 0 L
HEVEAIK T T L, A1 A TR R AT A OO 5 58 0 5 M 5 40 (38 0 98 A A B B, 3
BV A2 00 A IO 50T, T T T 0150 3090 #0205 o B B A2 0 T 4 10 B 8
20 ; AR ER BRI AR RO PR R

FAAE 5 — T R B A R AT s T S — 3 SR T LR R B
SAEE I AR T BT RIS ITE . RS M I SRR ) A R TR M
BT, RIS I SRR W% R AR T 10 WA R LA AR, el
U B WA R 5 W31 % A 2 T IR IR MR X1 T B B SO 1, 0 TR
8.

(3) s FABRAFETR ST PhA o FT RS I8 A0 SOR UM R 2505 — A 38 1 B S TR
B SRR, EME TN, A RSB RO XR—AREOETHH, 2%
BEBURBIRt SR TR . BRI 9 1 EEE UL AR 2 I,

S4B TR WA LSRR S ST VRS AT E A BNl 4 D BT R R S
SR RN . & BRIV EIISCR . T4V TAROT I LA 5 B BB 5 SR 7 2
BEERFIHEL. |

A58 P R 2R P11 AR HL S AR RO 40 77 300 35 5 DRI T ) 6 A B
T TR

20004E 1 4 26 H



B RAENS
— R HI 5
LGP~~~ LD~~~ LN~~~ ~ P~ I~ LN~~~ PN~ LD LD O

BB A )22 4 B (Instant Notes in Animal Biology) ISR B 4 TR — 14, 7T LAZE B #54 (Sec-
tion B) SI¥IMIGEH . BB REGRFR B, IS KA BIR A M B FE"XHRMINE. R
WA HLSH I E AR AR AR B R S U R M, el R F LY FEMEEYTE. F
FH A L et R S e — A WY BT IE. RESPRENEENFEFAMCIZEEEREE
W ERRAER IRTARELT IILE.

R BRI REREFHAAL Ay I F AR BE RGBS MEEEER, AR R R E
RHBMEEATXREEMNNESE. BARIFFRERBERIINEE, BEREERPROBITHAEET
PRATH B .

R, B R TE A R RAT, AV ENABREE L. EH,RE—KERGEH
I 1R AR FOID R , BRI R R X A A MBI L Fr

R.D. % K&
(h 242 i#)



PREFACE TO SECOND EDITION

In the preparation of this Second Edition of Instant Notes in Animal Biology, 1 have
taken the opportunity to add new chapters in Section B of the book on the
transition from water to land, and on parasites. I have also added or updated
material in many of the other chapters, particularly in fast-moving areas such
as immunology, developmental biology and physiology. A number of smaller
points in the text have been clarified, and some corrections have been made.
Several diagrams have been redrawn, although my principle of simplicity in
diagrams for student use and memorization remains paramount.

I am particularly grateful for the feedback and constructive comments on the
First Edition made by reviewers, colleagues at Essex and elsewhere and, partic-
ularly, by my students at Essex (and also in the Open University). Although I
have not always agreed with you, I have tried to consider your remarks carefully
for this new edition. Again, any shortcomings remaining in the book are my
responsibility and I continue to welcome readers’ comments. Once more I am
grateful to Elizabeth, to Peter, Andrew and Mary, and to Ethelwyn for their
interest and support.

Richard D. Jurd
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REFACE TO FIRST EDITION

-

W

This book is designed to provide accessible information on animal biology in a
compact form for undergraduate students in biology and related life sciences.
It is intended to be particularly helpful for revision. The book will be useful for
both beginning students and those who are more advanced. In addition, busy
lecturers who require a quick reference compendium will find it useful, partic-
ularly for tutorial planning.

Instant Notes in Animal Biology is not designed to replace the large compre-
hensive texts in zoology, comparative physiology or developmental biology
which already exist. Nor is it a substitute for lectures, seminars, tutorials or
laboratory classes. Rather it is a supplement to all of these, to provide a
compendium of core information in a readily accessible form for both ease of
learning and rapid revision.

For the student reader, it must be said that no two animal biology courses
are the same. Therefore, some of the topics in this book may not be directly
relevant to the course being studied. However, scanning through them will
certainly help to broaden student insight into the subject. The emphasis of the
book is on animal biology. Thus, cell biology, genetics, ecology and animal
behavior are not covered here. Readers interested in these subjects are strongly
encouraged to read other books in the Instant Notes series which address these
subjects.

How to use this book

The book is divided into four Sections, each covering a major aspect of animal
biology and containing a number of related Topics. Each Topic has main text
that describes the subject which is preceded by a list of Key Notes that summa-
rize the main points. The most productive way to use the book is to turn to
the Topic of interest and read the main text. Use the Key Notes on that Topic
as a memory prompt for revision. Another feature is that each set of Key Notes
ends with a list of citations that refer to related Topics. This is an easy way for
student readers to navigate the book in a logical way. Finally a list of further
reading is provided at the end of the book to guide readers to the literature.

Section A reviews the Animal Kingdom, phylum by phylum. The type of
organism is described, followed by the body plan, feeding, locomotion, the
skeleton, respiration and the vascular system, osmoregulation and excretion,
co-ordination and reproduction, as appropriate, in turn. This is followed by
paragraphs on the major groups within the phylum. Examples of animals are
given where appropriate. For some phyla there are notes on related, ‘'minor’
animal phyla. A few minor phyla are omitted, and for these students are advised
to consult relevant specialist texts. Most biologists now consider that the proto-
zoans belong to their own Kingdom, the Protoctista: I have included them in
this book because the heterotrophic protozoans have traditionally been studied
with the Animalia.

Zoologists frequently disagree about classification. For example, some
consider a particular group as constituting a sub-phylum while others promote



Protace 1o First Edition

it to a phylum or demote it to a class. There is also often disagreement about
names (e.g. Monotremata or Prototheria) and even spellings (e.g. Nemertea or
Nemertina). The classification used in this book is not necessarily the best one
(the only true taxonomic group is the species), and the classifications of others
may have equal validity. However, any differences will be quite small and the
classification used here is the one I would recommend.

Section B covers a number of co-ordinating principles such as body plans and
cavities, skeletal arrangements and symmetry, together with evolutionary issues
such as protostomy and deuterostomy, neoteny and pedomorphosis, and phylo-
genetic relationships and origins. Section C describes aspects of comparative
physiology, beginning with homeostasis, a unifying concept in physiology.
Examples are taken from across the Animal Kingdom, although, for some
subjects there is an emphasis on mammals or humans. Functional topics such
as locomotion are also reviewed. The topics in Section D review reproductive
physiology and developmental biology which here is considered not to end with
hatching or birth but to continue into aging.

Very simple, yet hopefully clear, Figures and Tables are provided throughout
the book. These are not intended to substitute for the more detailed, often multi-
colored, illustrations frequently found in large textbooks, but they will be much
easier to learn and reproduce. After nearly 30 years of teaching in universities,
I am still dismayed by how reluctant some students are to use diagrams, charts
and tables in coursework and examinations, yet they are often an easy and very
effective way of communicating information. The diagrams included here will
give students ideas for producing other diagrams of their own.

The overriding goal of this book, and indeed of the whole Instant Notes series,
is to present the essential information concerning animal biology in a compact,
readily accessible form which lends itself to student learning and revision. If,
as a student reader, you use the book for browsing and for revision - and it
helps you to understand the subject better and pass those all-too-important
examinations and assessments — it will have fulfilled its prime role.

Acknowledgments

I am grateful to many friends at Essex and elsewhere for their forbearance and
their helpful discussions and answers to my questions. Particular thanks are
due to my colleague and teaching collaborator, Dr Martin Sellens, for his percep-
tive and critical advice and also to Professor Christopher Bayne, Oregon State
University for reviewing the manuscript. My research student, Michael-Anthony
Price, and my elder son, Peter (studying Biology as an undergraduate at
Southampton University) have read and commented on a number of chapters
from a consumer’s viewpoint. I must emphasize, however, that any shortcom-
ings remaining in the book are my responsibility: I should be pleased to receive
readers’ comments. Lastly, I thank Elizabeth, and Peter, Andrew and Mary for
their patience and understanding during a year when ‘the book’ has occupied
a large chunk of my life!

Richard D. Jurd
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GEOLOGICAL TIME LADDER
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